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September 20, 1982

Mr., Jerry Banks

Mr. Charles Estes

Mr. Steve Spangler

Mississippi Department of Natural Resources
Bureau of Polluticon Control

P. 0. Box 10385

Jackson, Ms. 39209

Dear Sirs:

Attached are copies of our application for permits to con-
struct and operate a MSMA plant at our Vicksburg, Mississippi
facility. We hope to have the facility in operation in
January, 1983.

I have provided that information which is available in a

format which attempts to transmit clearly and hope that it

is complete. Nonetheless after our discussions and your
further review, I am certain some information will bhe lacking.
We will promptly, find, furnish or create that which is needed.

Best regards,

T

Dick XKarkkainen
Director of Environment and Safety

RDK/bh

Attch.
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Discussion of Process

Three aresenical herbicides will eventually be manufactured
in one facility in blocked operation. Either disodium
methanearsonate (DSMA}, monosodium methanarsonate (MSMA), or
sodium cacodylate {(Caco) will be produced. The chemistry

is summarized in Table 1. Theoretical material balances

are presented in Table 2. MSMA will be the predominant pro-
duct; initially it will be the only procduct.

DSMA is produced by first reacting arsenic trioxide with caustic

to produce sodium arsenite. As an expedient to reduce capital
and improve the time table for construction so as to enable
introduction of product to the market in early 1983, sodium
arsenite will be purchased as a raw material. Arsenic Tri-
oxide is a basic raw material; however, the plant will not
initially be prepared to handle it.

The sodium arsenite is reacted with methyl chloride to pro-
duce DSMA and by product sodium chloride. In order that
final product meet label and safety requirements that mini-
mize extent of trace trivalent arsenic, sodium hypochlorite
is next added to oxidize trivalent arsenic to pentavalent
arsenic. DSMA can be separated from the by product salt
and sold as an individual product; however, presently this
stream is intended to be an intermediate produced as part
of this processing chain to produce MSMA.

MSMA is produced by acidification with sulfuric acid of the
DSMA stream previously noted, Additional waste salt, sodium
sulfate, is also produced. MSMA solution is separated from
this waste salts by first pumping the solution to a centri-
fuge where the under flow salt sake is removed for solid
waste disposal. The liguid overflow from the centrifuge is
accumulated and then pumped to an evaporator where the solu-
tion is concentrated then cooled to cause precipitation of
the sodium sulfate and sodium chloride salts. Separation

of the salts is completed by pumping the slurry to the same
centrifuge noted above; in this pass the underflow salt

cake is removed for solid waste disposal, the liquid over-
flow is the desired product.

Caco is produced by reacting the MSMA solution noted above
with sulfur dioxide and caustic then with additional methyl
chloride. Once again waste salts are formed, specifically

- sodium chloride, sodium sulfite and sodium sulfate. Caco

solution is separated from the waste salts by evaporation
and centrifugation steps similar to that employed during
MSMA production. Caco is a product of the future, the
plant will not initially be prepared to produce it.



Summary of Environmental and Safety Aspects of MSMA Process

Regulatory aspects of MSMA production give cause for substantial

| attention to detail in the environmental and safety considerations
‘ of design and operation. Specifically, the following must be
addressed in compliance and permitting activity:

\ l. The area in which arsenic trioxide will eventually be

| - used will have to be an "OSHA regulated area”" and extra-~
| ordinary measures taken to avoid exposure by following
an explicit set of rules,

2. Groundwater must stay within drinking water standards
for arsenic,

3. The metallo-organic pesticide subcategory for pesticide -
| chemicals allows "no discharge of process waste water
| - pollutants to navigable waters".

4. Alr emissions will be minor.

5. A daily stream of 10 tons of solid waste must be disposed
in a hazardous waste landfill.

Briefly the regulatory issues have been addressed as follows:

l. Initially as noted previously sodium arsenite solution
will be brought in as a raw material rather than arsenic
trioxide. When arsenic trioxide is eventually brought
in it will be in closed drums prior to opening within
the "regulated area". Discharge to the reactor will
be made by automatically inverting the open drum in a
tight system vented to a baghouse and water scrubber.
Those who have occasion to enter the regqulated area
will be trained prior to operation to comply with the
detailed regulations.

2. Dikes, concrete floors, sumps and a dirty process water
storage vessel will contain arsenical spills which will
be recycled to the process. Groundwater is presently
monitored; the analysis spectrum includes arsenic.

| 3. Roofs and sidewalls will minimize intrusion of rainwater
' in order to maintain a tight area water balance. The
| process itself can theoretically be closed loop on water
‘ - depending on the water content of the solid waste stream
and the ability to prohibit intrusion of rainwater; how-
| ever, judgement indicates there will be a two gallon per
‘ minute water purge. There are two sources where best
engineering judgement indicates a purge will be pollutant



free. This permit application asserts the effluent
to be pllution free. 1Internal Vertac analyses for
arsenic in these purged streams will assure that they
are pollutant free.

4. Air emissions will be minimized by caustic scrubbers
on methyl chloride containing vents., Total emissions
will be significantly below the 100 tons per year break
point above which permitting becomes difficult.

5. The solid waste stream with trace arsenic content is
now permitted and routinely handled in closed bins
for disposal by Chemical Waste Management in their
Emelle, Alabama landfill.

Environmental Details

a. Evaporation, Venting and Water Balance

Note that each product entails the same processing: reaction,
evaporation, and centrifugation. During the evaporation step
the methanol formed in the side reaction is vented along

with water to a vapor recovery system. Methanol and water
will be condensed. The water and methanol are separated in

a distillation column; methanol is sold as a by product,
water is recycled to the process.

The process water balance is critical in maintaining an
environmentally sound plant. From the previously presented
theoretical material balance it is concluded that it is
possible to maintain a closed loop on water; that is, water
entering the process with raw materials and water created
in the reaction is carried out with the product solution
and/or slurry.

Rainwater falling on the process equipment area will be !
minimized by diversion dikes, roofs and walls. The rain
that does fall within the process area along with spills
will drain by gravity into a closed sump approximately

6,000 gallons in size. The closed sump contents will be

pumped to a process water storage tank for recycle to the

front ent of the process to keep the reaction mass easily

pumpable. Process water will additionally be used for

washing the centrifuge, cleaning the centrifuge and

cleaning process equipment as needed and source of water

for scrubbers.

Water is also recovered in the vapor recovery system as
bottoms in the methanol distillation column. Most of the
water will be pumpéd to the process water tank noted above.

As the water recirculates within the process system it will



inevitably build in volume. The fundamental phenomena
contributing to the inevitability are:

1. Reaction yields will not be 100%.

2. Water content in the salt cake sent to hazardous
waste disposal may be slightly variable due to
centrifuge performance.

3. The entire process area will be roofed; however,
only partial walls are used on the side. There
will be finite rainwater penetration.

Because of the above it is necessary to purge approximately

2 gallons per minute of water. It is possible to purge

water from wither or both of two sources that will be arsenic
free:

l. The evaporator vapor line prior to condensation can
be vented to the atmosphere. The evaporator is
operated batch wise; therefore, methanol will be
vented during initial period of evaporation after
which water vapor could be vented with negligible
accompanying pollutants, The time to vent water
vapor would be established by monitoring the temper-
ature of the vapor stream.

Alternatively the stream could be diverted to the
clean water storage vessel which is separate and
distinct from the vessel used to contain process
water, spills and rainwater. Water from the clean
water storage vessel will be purged tco the effluent
pond at about 2 gallons per minute. Contents of the
clean water storage vessel will be monitored periodic-
ally to assure it is arsenic free.

2. The water stream that is the bottoms stream from
the methanol distillation column is alsc pollutant
free. Most of this water will be pumped to the
process water storage tank for recycle; however, as
needs be to maintain the water balance a portion of
the stream can be diverted to the clean water storage
vessel. As noted above water from the clean water
storage vessel will be purged to the effluent pond
at about 2 gallons per minute.

As further reassurance that the discharge to the Mississipi
River from the Vicksburg complex is arsenic free it would
be noted that the literature indicates arsenic to be readily
adsorbable on activated carbon. Conténts of the effluént
pond are of course passed through carbon prior to discharge.
to the Mississippi River. The arsenic would adhere to the
carbon during thermal regeneration by Calgon; therefore,




contamination of the carbon by arsenic would make it unavail-
able for recycle and is to be avoided as highly uneconomic.

b. Control of Emissions to the Air:

The initial reactor i.e.,the DSMA reactor or methylator
(reactor in which methyl chloride is added), will be vented
to a caustic scrubber. Methyl chloride and caustic react
to form methanol and sodium chloride. The scrubber tank

is periodically emptied to recycle back to the process.

The second reactor,i.e., the MSMA reactor or pH adjustment
vessel {reactor in which sulfuric ac1d is added), w111 be

e
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As noted previously the evaporator will vent to condensers.
Condensate is processed through the methanol recovery system
for recovery of methanol and recycle of water.

As a result of the emission control systems air emissions
will be negligible.

c. Waste Salts:

As evident from the process description and Tables 1 and 2
the process generates an abundance. of waste salts. The
salts are purged from the process system as underflow

from centrifuges into salt cake disposal lines. All solid
wastes will be transported to an approved waste disposal
site by an approved transportation company under a manifest
system. Salt bins will be prOV1ded and maintained by the
transportation company.

The waste salts will of course contain trace arsenic due

to lack of complete separation ability of the centrifuges.
Salt separation occurs after additicn of sodium hypochlorite,
therefore, arsenic should be in the pentavalent form.

Through contacts with previous and current MSMA manufacturers
we know the arsenic content of the salt will be approximately
0.5%.

We will enter into a long term contract with Chemical Waste
Management and their disposal facility in Emile, Alabama.

d. Storage and Handling of Raw Materials and Products:
Methyl Chloride is stored under pressure (v.p. CH3CL = 115.6

psia). Rupture disks and relief valves protect agalnst
overpressurlzatlon. )



Sulfuric acid, caustic, sodium hypochlorite, sodium
arsenite, and all product storage tanks vent to the
atmosphere. :

Special mention needs to made of arsenic trioxide, a solid
and one of the key raw materials. Arsenic trioxide is
highly regulated by OSHA. Initially, as noted previously,
we will purchase sodium arsenite slurry, but economics
indicate the necessity of back integrating to purchase of
arsenic trioxide as a raw material. A "regulated area"
will be set up where arsenic trioxide is introduced into
the process system. Arsenic trioxide will be shipped to
the plant in sealed 25 gallon drums; each drum will contain
440 pounds net. The only opening on the drums is a pressed
lid closure with a rubber seal, 185mm in diameter. Drums
will be carried by mechnical conveyance to a position in
close proximity to where they will be dumped into a reactor
with caustic to form sodium arsenite. Once sodium arsenite
is formed, the solution can be pumped in closed systems
without over concern for worker exposure., The dumping it-
self is mechanically performed in a system that is designed
to prevent worker exposure. Each drum will be placed on

a mechnical conveyor where it will travel underneath a
ventilation hood to a drum opening station and from there
to a chute where it will be inverted, dumped and sprayed
clean with water. The flow in the ventilaton hood will be
provided by a blower protected by a baghouse. The blower
will discharge to a water scrubber.



TABLE 1

Textbook Chemistry

DMSA

AS503+6N OH+ 13.3 H0 —mM8M —— 2Na3A503 + 16.7 H,0

2Na3 AgO03 + 2CH3CL ———y 2 CH, A 03 Na, + 2NaCL

MSMA.

2CH3a,03Nay + Hys0, — 5 2CH3A.O3NaH + Na,50,

Caco

2 CH3A 03 NaH + 4505 + 10N OH + 22.2 H50
—> 2CH,A_O0, Na, + 2Na, 50, + ZN&‘2 §05 + 25.2 H,0

2 CH3Ag Oy Nay + 2 CH3 CL —> 2 (CH3) A, OyNa + 2 NaCL

Methanol

CH3CL + NaOH—> CH30H + NacL




TABLE 2

Theoretical Material Balances

DMSA

l. Overall Reaction;

Asy O3 + 6Na OH + 13.3H,0 + 2CH3CL
197.84 40 . 18 50.5

——> 2CH3A_OjNa, + 2NaCL + 16.7 H,O
183.9 58.5 18

2. Material Balance (in pounds/pound Ag,03)

Raw Materials: Products:

Arsenic Trioxide 1.0 DSMA
Product Hs0

50% Caustic NaOH 1.2 salt NaCL

Methyl Chloride 0.5 Vented H50

Discharged H,0

MSMA

l. Overall Reaction:

ASE 03 + 6NaCH + 2 CH3CL + H2504 + 13.3 Hzo
197.84 40 50.5 88 18

——q———_§ 2CH3ASO3NaH + Na2504 + 2NaCl + 16.7H20
l161.92 142 58.5 18

2. Material Balance (in pounds/pounds As>03)

Raw Materials: Products:
Arsenic Trioxide 1.0 MSMA
Product H,0
50% Caustic /NaOH 1.2 NajS04
H,0 1.2 salt NaCL
Ho0
Methyl Chloride 0.5 Vented H,0
Sulfuric Acid 0.5 Discharged H30

H
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Table 2 (cont'd)
Caco

1. Overall Reaction:

Asp03 + 16NaOH + 2CH3 CL + HpS04 + 4 S0 + 35.5 H50
197.84 40 50.5 98 64 18

2(CH,) A.O-oNa + 3Na»SO; + 2 Na,SO; + 4NaCL + 41.5 H-0
3 gv2 2oV 2°V3 2
159.9 142 126 58.5 18

2. Material Balance (in pounds/pound As503)

Raw Materials: - Products:
Arsenic Trioxide 1.0 Caco 1.6
Product HoO 2.6
50% Caustic NaQH 3.2 NasS04 2.1
H,O 3.2 Salt Na,503 1.2
a NaCL 1.1
Methyl Chloride 0.5 H»0 1.1
Sulfuric Acid 0.5 Vented H50 0.0
Sulfur Dioxide 1.3 Discharged H20 0.0
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Appendix "a"

Safety and Handling Information

W N

Sodium Hydroxide
Arsenic Trioxide
Methyl Chloride

Sulfuric Acid
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SODIUM HYDROXIDE - NaOH - CAUSTIC SODA, WHITE CAUSTIC:

Very corrosive to animal and vegetable tissue.

Flammable: Not .combustible but solid form in contact with moisture or water
may generate sufficient heat to ignite combustible materials. Contact with
some metals can generate hydrogen gas.

Symptoms:
Local: Conjuctivities, corneal burns, deepr skin burns.
Inhalation: Irritation of respiratory tract, inflammation of lungs.
Ingestions: Burning in mouth and esophagus, nausea, vomiting, hematcmesis,
abdominal pain and dirrhea,occasionally with blood, edema of larynx and
subsequent suffocation, mediastinitis, cardiovascular collapse and coma.
First Aid: Irrigate eyes with water. Wash contaminated areas of body with soap
and water. Treat skin burns as usual. Gastric lavage, if swalloed, with 5% acetic

acid, using great care not to perforate the gastrain testinal tract, followed by
instillation of olive oil or demulcents.




ARSENIC TRIONIDE - AS203:

Synonyms: White arsenic, crude arsenic, arsenious oxide, arseniocus anhydride.

Uses: Pigments, ceramic enamelsg, textile mordant; manufacture of glass, insect-
icides, rodenticide, herbicide and preservatives: other arsenic compounds.

Properties: Mol wt. 197.82; sp. gr. 4.70 (25); mp 146°C; bp 4650C; sublimes when
h ted slowly. White or transparent, glassy, amorphous lumps or crystal powder;
F “ctically insol in alchol, ether, carbon disulfide, chloroform, benzene; sol in
w. ter with hydrolysis.

Hazardous Potentials:

Toxicity: TILV: 0.5 mg {As)/m3 :
TDL: or 1-hmn LDLp: 1 mg/kg; Chl-hmm TCLy: 110 ug (As)/m3
TFX: SKN

Symptoms:

Acute: Usually latent for about 2 days, headache, dizziness, garlic order of
breath; numbness, chills and tingling of hands and feet; nausea, vomiting,
abdominal cramping; abdominal tenderness and rigidity; bronzing of skin,
pulmonary edema; Jjaudice and hepatemegaly, hematuria, albumiurea, oliguria,
leukocvlosis.

Chronic: Skin - (Usually one to six weeks after onset of exposure)., Diffuse,
brown, dry, fine, scalv (peeling off and inflammation of skin), desquamative
eczematoid dermatitis, hvperpigmentation, hyperketratosis of palms and soles;
conjunctivitis; edema of eyelids; corneal necrosis, nasal irritation, perfora-
tion of septum; dryness of throat, horseness, dyspagia, brittle nails, loss of
hair; keratoses, epithelioranta.

Central Nervous Bystem: Numbness, burning, tingling of hands and feet, fasicu-

lation and gross tremors; defective control of muscles, incoordination, shuffling

locomation, mental confusion.

Gastrointestinal: Nausea, vomiting, abdominal pain, diarrhea, hepatomegaly,
jaudice.

Genitourinary: Hematuria, albuminuria, anuria.
Hematopoetic: Depression of bone marrow with hypoplastic anemia.

Handling and Storage:
Frotect against physical damage. Store in well-ventilated area away from food
or food products and combustible materials. The work is preferrably done in
closed systems. Wear mechanical filter respirator with hand rubber frame and

surgical sheet wadding over nose and cheeks, rubber gloves, boots and long
sleeved coveralls. :

. Emergency Treatment and Measures:

A. Hygienic Precautions: Adeguate ventilation - wet methods where possible.
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No eating or smoking in work area. Praotective cotton clothing, also
to be laundered daily. Physical examinations of exposed personnel
pericdically including complete blood count, urinalysis, and a deter-
mination of arsenic in urine, which should not exceed 0.5-1.0 mg/l1 of
urine. Preclude from exposure those individuals with dieases of the
skin, blood, liver, kidney and central nervous system.

First Aid: Irrigate eyes with water -~ wash contaminated areas of hody
with socap and water.




METHYL CHLORIDE - CH3Cl:

Synonyms: Chloromethane monochloromethane

Uses: Coolant and regrigerant; low temperéture solvent and extractant; organic
synthesis; manufacture of non-flammable films; manufacture of thermometers; local
anesthetic.

Properties: Mol wt. 50.49; sp. gr. (20) 0.92; mp-97.6°C; bp ~23.79 ref ind
(~23.7) 1.3712; crit. temp 143,12°9C; crit. pres 65.9 atm. Colorless liquid
with sweetish, etheral odor. 8lightly scl in water with decomposition; sol in
ethanol, chloroform, benzene, carbontet, glacial acetic acid.

Hazardous Potentials:

A. Flammability: Flammable. Flash point below 0°C; ignition temp 632°C;
vapor density 2.47; flammable limits 8.1-17.2%,

B. Toxicity: TDL orl-rat IDgn; 1800 mg/kg; ihl-rat ICLg; 6500 mg/m3.
Symptoms by Inhalation:

Central nervous system - headache, vertigo (dizziness), drowsiness; slurred
speech, visual distrubance, mental confusion and instability, delirium
utterance, ataxia (defective control of muscles) and tremor, coma, conval-
sion fits.

Digestive Tract: Abdominal (lack of appetite), nausea, vomiting, abdominal
vain, diarrhea, hepatomegahv and splenomegaly, jaundice.

Arinary Tract: Albuminuria, hematuria, oliguria, anuria.

Ocular System: Conjunctivitis, dimness of sight, platyconia. Contact with
the liquified gas may cause freezing of skin, muscular pain, anemia, cyanosis,
weakness and fever.

Handling and Storage:

S5tore in well-ventilated place controlled below 40°C. No exposure to direct
sunlight. Protech containers against vhysical damage. No fire. Electrical
equipment of spark-resistant construction is preferred. Land transport under
conditions of temperatures below 409, separating from flames, heat and crude
system; marine transport, loading in hole free from flames and heat, and
separating from cabins.

Wear xuhber gloves, self-contained breathing apparatus, protective clothing
and safety glasses.

Emergency Treatment and Measures:

A. Hyginenic Precautions: Ventilate well. Preclude from exposure those
individuals with dieases of kidneys, liver, and central nervous system.
Physical examinations of exposed personnel every 6 months 1nc1ud1ng
studies of liver and kidney function. -

Lok



B. First Aid: PFlush eyes with water and hospitalize. Treat with oxygen
against shock, and if indicated, administer stimulants. Treat burns
of skin in the usual way.

C. Fire Precautions: When fire occurs, close main valves, and cool tanks

' with water spray. No hazardous reaction takes place due to the agent's
chemical stability. Use dry powder extinguishers.




SULFURIC ACID - HpS04:

Uses: Fertilizers, chemicals, inorganic pigments, petroleum refining, etchant,
alkylation catalyst; rayon and film; industrial explosives; nonferrous metallurgy,
parchment paper. . . .

Properties:; Mol wt. 98.08; sp. gr. 1.84; mp 10.4°C: bp 315-3380C; decomposes at
3400C. strongly corrosive, dense, o0il liquid; colorless to dark brown pending
on purity. Miscible with water in all portions. Very reactive, dissolves most
metals. Concentrated acid oxidizes, dehydrates or sulfonates most organic com-
pounds. When mixed with water, evolves heat.

Hazardous Potentials:

A. Flammability: Not flammible but highly reactive and capable of igniting

finely divided combustible materials on contact. Reacts violently with water
and organic materials with evolution of heat. Extremely hazardous in contact
with many materials. Attacks and corrodes many metals by releasing hydrogen.

B. Toxicity: TLV: 1 mg/m3
TDL: hl-hmm TCLo: 800 ug/m3 TFX-MTH

Symptoms:
Local: Conjunctivitis, correal necrosis, dematitis, skin burns, ulceration.

Respiratory: Irritation of nose and throat; laryngeal edema; bronchitis,
prneumanitis, pulmonary edema.

Gastrointestinal: Dental erosion; shock, anuria, burning in mouth, throat
and abdomen; nausea, vomiting of blood and eroded tissue; perforation of
gastrointestinal tract; albumin, blood and casty in urine.

Handling and Storage:

Protect containers against physical damage and prevent contacts with water.

<. Separate from carbides, chlorates, fulminates, nitrates, picrates, powdered
metals and combustible materjials. Wear rubber gloves, chemical goggles,
rubber boots and chemical cartridge respirator.

Emergency Treatment and Measures:

A. Hygienic Precaution - Adequate ventilation. Preclude from exposure those
individuals with pulmonary dieases. s i ST

B. Pirst Aid - Irrigate eyes with water. Wash contaminated areas of bedy with

soap and water. Gastric lavage (stomach wash), if swallowed. Oxygen, with use
" of intermittent positive pressure breathing apparatus: 5% soclution of ‘sodium

bicarbonate as aeroscl may be used, as well as broncodilators and decongestants.

C. Fire Precautions: Fire involving small amount of combustibles may be smothered
with suitable dry chemical. Use water on combustibles burning in vicinity of

this material but use care as water applied dlrectly to this acid results in 7o
evolution of heat and causes spluttering. = | e e
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‘ Spills and Leakage:

Cover with sodium carbonate or an equal mixture of soda ash and slaked lime.
After mixing, add watexr if necessary to form a slurry.




Appendix "b" - Sketch -~ Typical Waste Bin

Galbreath Roll-Off Sludge

THIS UNIT 15 NOT FOR STORAGE OR
TRANSPORTATION OF FLAMMABLE
OR COMBUSTIBLE MATERIALS, OR
MATERIALS WHICH COULD CAUSE
INIURY TO PERSON OR PROPERTY.

COVERED & OPEN TOP BOX
SR~TH-2048

20" Long X 84" Wide X 48" ligh
4,000 gallons 20.0 yards

Top Lid Opening 5' X 7' lLong
Approx. Weight 7,290 1b. Covered Top
Approx. Weight 5,543 1b. Open Top

SPECIFICATIONS  * " Ploor, 3/16" Sides, 10 Ga. Roof
* 34" X 54" Side Braces on 24" Centers

* Inside Welds Pressure Tested

* 2" X6 " X% " Rectangular Tube Long Sills

* Solid STeel Nose Cone Added To Front of the Longg
$ill to Prevent Impact Damage

3"Structural Channel Cross Members On 18*
venters.  Fach Cross Member is Gussetted and

Welded to the Long Sill

*



E%ﬁ? i . patE:  July 26, 1982
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) £§§§ Appendix "¢" - Regulations ~ Metallo-Organic Pesticides

o FROM: R. D;.Karkkaineg

el _ R SUBJECT:

Attached aré copies of the water regulations on pesticide
- chemicals. Note the metallo-organic pesticide subcategory

allows "no discharge of process waste water Eolldﬁnts

to navigablé waters". Hence, the emphasis on the water

balance in the attached draft narrative that will form

a part of the MSMA plant permit application.

Similarly the groundwater has been and will be analyzed for
arsenic content. Present background content is 0.005 ppm.
Problems on compliance become definite if the primary
drinking water standard (0.05ppm) level is exceeded.

RDK/bh
Attch.
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PART 455—-PESTIGIDES CHEMICALS MAN- -
UFACTURING POINT SOURCE- CATEGOFW '
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Subpm} A—Oraonle Pnﬁddu ﬂwmlmh T
,: . Mnnuhnwine Su‘btnhgbq ;
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Sec_ FARY Y ‘-[ '3' '.r‘s oy T W
455.20 Applicabllity: dmrlpﬂon of.the or-
- ganic pesticide em!m!s manu:actuﬂnz
subcategory. - o
45521 Speciailzed det‘!nlt!om. L
455,22 Efftuent limitations s'ulde‘llna rep-
resenting the degree of effiuent redue. .
- tion Attalnable hy the a.ppllmtion o! the
‘best prnc ah
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{45530 Apnl!clbﬂ!tr deaeﬂpt!un of thé e~

tajio-organic pesticlda chemlcals manu-
- facturing submtegory ‘

45531 Speclalized deﬂnlu ol

45532 Effluent lmitations guldel!nes rep-

resenting the degree of efftuent redie- -

- tion attainable by the ppplcation of the

“best practicable contro] techno]oxy cur-

rently nvana.ble. . . .

4}55 40 App]!mbﬂ!l:y’ descr'!ptlon ot tbe pES-
ticide chemicals Iormv.uaung and pa.ck-
aging subcntegory. R

45541 Specialized definitions. [Reserved) .

45542 Effluent Mmitations guidelines rep-
-resenting the degree of effluent reduc-

“tlon attainable by the application of the
best practicable oontrol technolas'y ctr-
Jrently avallabla. LT -

AvTHORTIY: Secw. 301 and 304. Federal
Water Follutlon Control Act, as smended
(33 U5.C. 1311 1314. 88 Stat 816 et seq. -

- (“the Act™). . . o
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5455.!0 General dd‘mihom. ' -

Az used in thispart:

(a}1) *Pesticide” means mny sub-
stance or mixture of substances in-
tended for preventing, destroying, re-
pelling, or mitigating any pest.

{b) “Actlve Ingredient™ means nn in<
gredlient of a pesticide which Is Intend-

- ed to prevent, destroy, repel, or mm-

gate any pest.

Polltion Conteo! Guide

LE)

T

Water, Regulat:.ons

Rt

{¢) "Pesticide chenileals™ reeans the
sum of all active Ingredients manufac-
h;;:.d at ea.ch f.acmt.y mvered hy t.his

.' - .‘ e I

). “Pe.s » means (1) anar lnsect,-'i
rodent, nematode, fungus, weed, or (2J -
any other form of terrestrial or uguat. '~
fc plant or’anlnial life or virus, bacte-’
ria,-or other micro-organism- (except
virusus, bacteria, or other micro-ors™
ganisms on or In living man or other
living animals) which the Administra-
tor deciares to be & pest under section -
25(cK1) of Public Law 94-140, Federal

. Insechclde. F‘tmgic:de and Rodenticide a

(e) Except as provided !n thls regu]a.- i
tion, the general definitions, abbrevia-"-
tions and methods of snalysis et -
forth in Part 401 of this chapter shau
apply to this part

RIF- LIS .
Ky i

bpork A-—-—Orgamc Pesﬁﬁd& Cherm-
cals Manuh:dunng Subcutepory

{y9168Aa.40]

f 455.20 Apphcab:libf. description of the
organie pesticide chemicala manufac-
turing subeategory.

{2) For the purpose of calculating ef-
fluent limitations for COD, BODS3,
and TSS, the provisions of this sub-
part are applicable to discharges re-
sulling from the manufacture of or-
ganic active ingredients, excluding the
following: Allethrin, Benzyl Benzoate,

" Biphenyl, Bisethylxanthogen, Chloro- .

Coumafuryl, Dimethyl
Phihalate, Diphacinone, Endothal)
Acid, EXD (Herbisan), CGibberellic
Acld, Glyphosate, Methoprene, Naph-
thalene Acetic Acid. Phenylphenol, Pi-
peronyl Butloxide, Propargite, 1,8
Naphthalle Anhydride, Quinomethlon-
ate, Resmethrin, Rotenone, Sulfoxide,
Bodium Phenylphenate, Triazine com-
pounds {(both symmetrical &nd a’sym-
metrical), and Warfarin and similar
antlcoagulants.

{b} For the purpose of calculating ef-
fuent limitations for organic pesticide
chemlicals, the provisions of this sud-
part are applicable to discharges re-
sulting from the manufactare of the
following organic active ingredients:
Aldrin, BHC, Ceptan, Chlordane,
DDD, DDE, PDT, Dichioran, Dieldrin,
Endosulfan, Endrin, Heptachlor, Lin-

phacinone,

-dane, Methoxychlor, Mirex, PCNBH,

Toxaphene, ‘Trifluralin, Azinphos

Methyl, Demeton-O, Demeton-S, Dia-

. bate, Propoxur, Barban, ,Chlorpro- -

.-cidal .pathogenic organisms such as
Bacitius thuringlensis, Insect growth. -

- s o

z!non. D!su!toton Malathion Pa.ralh-
lon Methyl, Parathion Ethyl Amino--
carb, Carbaryl, Methiocarb, Mexacay-:

pham, Diuron,- Fenuron, Fenuron- .1
TCA, Linuron,- Monuron, Monuron- -
TCA, Neburon, Propham, Swep, 2,4-D, _:
‘Dicamba, - Silvex, 24,5-T, rSldumn -0
Perthare, and Dicofol.- R It I
{c} The Intermediates used to manu- .
facture the actlve ingredients azand :
active Ingredients used solely In ex-.-
perimental pesticldes are . excluded .
from coverege In this subpart, Insectl--

hormones, plant extracts such as pyr-
ethrins] sex attractants and botanicals -
such ss Rotenone are also excluded
from coverage in this subpart. )

e ]
__,,..'_ I
s

o {49268R. 48] v e

§ l.':.'».?l Spgt!allzed definitions.’

{a} *“Organle active Jngredlents™
meeans &arbon-containing active Ingre-
dients used in pesticides, .excluding
metalicorganic active Ingredients,

(b} “Total organic actlve [ngredi-
ents” means the sum of atl organic -
active Inpredients covered - by
§ 455.20(a} which zré manufactured at
& facility subject to this subpart.

¢} “Oirganic pesticlde  chemlicals™
means the sum of all organic active in-
gredients listed -In § 455.20(b) which
are manufactured at a Iac!lity subject
to this subpart.. ) =

[1!9168A 50]-?-}. N
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543022 Fm:.lcnt llm!l.altons guldehnes
representing the degree of effluent ye.
duction attainable by the application of _
the best practicable control techno!ogy "
currently available. - - -

In establislhiing the !Imltatlon seL

Torth In this section, EPA took into ac- -

count 211 information It was able to* -

collect, develop, and sollclt with re- -
spert to factora (such 25 age and slze
of plant, raw malerials, manufariouring

1
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 at 43 FR 44845, 9-29-78]
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processes,. products produced, " treat-

' ment technology avallable, energy re- -

qulrements, and costs) which can
affect the Industry subcategorization
angd effluent levels established. It is
possible, however, that data whirh

would afleet these linmitalions have
not been avallable and, as a result,
these limitations should be adjusted
for certain plants in this Industry. An
fndlvidual discharger or other interest-
" ed person may submit evidence to the
Regional Administrator (or to the
State, if the State has the authorily to
fssne HPDES permits) that factors re-
Izting to the equipment or facilities in-
tolved, the process applied, or other
such Iactors related to such discharger
are fundamentally different from the
factors considered In the establish-
ment of the gufdelines. On the basis of
such evidence or other avallable Infor-
mation, the Regionil Administrator
{or the State) will make a wrltten tind-
ing that such factors sre or are not
fundamentally different for that fa- -
cility compared to those specified In
the Development Document. I such
fundamentally ditferent faclors are
found to exist, the Regional Adminis-
trator or the State shall establish for
the discharger effluent Hmitations in
th2 NPDES permit either more br less
stringent than the lmitatlons estab-
lished herein, to the extent dictated
by such fundamentally gdifferent fac-
tors. Such limitations must be =zp- .
proved by the Adminisirator of the !
Environmental Protection Agency.
The Adminlstrator may approve or
disapprove such limitations, specify
other limitations, or initiate proceed-
ings to revise these regulations. ...

The followlng llmitations establish -
the quantiity or guality of pollutants
or pollutant properties tontrolled by
this paragraph which may be dis-
charged from the manufacture of or-
ganic active Ingredient by a peint
source subject to the provisions of this

paragraph after application of the

best practicable control technology

currentiy available, . . .
- PRI ) ' L
Effiuent Mmitations
Effiuent . . Awemageotdally
churacteristlcs  Maximum for walues for 30 .
any lday consecutive days ;
shall not
excebd—
 €oD. 13.000 PO000
BOD T.40D 1.6000
TEE errsirns 100 LEWOO
Osrganic . s
i
:he:‘;addm__ A10 D018
pH ) [
*Within the ange of 4.6 10 9.0,

Norz~—For COD, BODS, and TSS, metrlc units:
Filegram/1,000 kx of total organic sctive Ingred-
ents, Englsh units Pound/1.000 1b of total organic
sctive ‘jogredients. For orgsnic pesticide chemd-
eals—metris units Kilogram/1,000 k¢ of erganie
peaticide chemicats, Engiish vnlis Pound/1,000 Ib
of organic praticlde ehemicals,

J40 CFR Part 45’5. Subpart A revised

L———— ]

Svbport B—Metolio-Organle Pesticids
Chamicals Monufocturing Subcote-
gory

[¥9168n.75)
§455.30 Applicability; de;u:rlption' of the
metallo-organic  pesticide chemicals
manufacturing subcategory.

The provisions of this subpart are
applicable to discharges resulting from

- the manufacture of metallc-organle

active Ingredients containing mercury,
cadmium, arsenic, or copper., ‘The man-
ufacture of Intermediates nsed to man-
ufacture the active Ingredients are ex-
cluded from coverage by this subpazt.

[491.68A.80]
§455.31 Specialized definitiona,

{a) “Metzllo-organic active ingred]--
ents” means carbon containing active
fngredients containing one or more
meiallle atoms in the structinre.

[491.68A.85)

§$455.32 Eifluent Jlimitations guidelines
representing the degree of effluent re-
duction attainable by the application of
the bhest practicable control technolozy
currently available.

. In establishing the Hmitations s=t
forth in this section, EPA took into ac-
count all information it was able to
collect, develop and solicit with re-
spect to factors (such as age and size

of plant, raw materials, manwfacturing

processes,. broducts produced, treat-
ment technology available, energy re-
quirements and cosis) which can
affect the industry subcategorization
and effluent levels established. It is
possible, however, thal. data which
would affect these Hmitations have
not been available and, as a resull,
these limitations should be adjusted
for certain plants In this industry. An
individual discharger or other Interest-
ed person may submit evidence to the

-Reglonal Administrator . (or to the

State, if the State has the authority to
issue NPDES permits) that factors re-
Jating to the equipment or facilities in-
volved, the process applied, or other
such factors related to such discharger
are fundamentally different from the

Jactors considered in the establish-

ment of the guidelines, On the basls of
such evidence or other avallable infor-

mation, the Regional Administrator
{or the State) will make a written find-

inz that such feclors sre or are not

 fundamentally difierent for that fa-

cllity compared to those specified in
the Development Document. If such
fundamentally different factors =zve
found to exist, the Regional Adminis-
trator or the State shall estabtlish for
the discharger effluent limitations In
the NPDES permit either more or less
stringent then the llmitations estab-
Yished herein, to the extent dictated
by such fundamentally different fzc-
tors. Buch limitations must be ap-
proved by the Administrator of the
Environmental Protection Agency.

. The Admipistrator may approve or

disapprove such limitatlons, specify
other limitations, or initiate pfocesd-
ings to revise these regulations, :

im o e e —————m 1 YR

The following lmltations establish
the quantity or quality of pollutants
or pollutant properties controlled by
this paragraph which may be dis-
charged from the manufacture of me-
tello-organic active Ingredients by &
Dboint source subject to the provisions
of this paragrah efter appllcation of
the best practicable control technel-
Ogy currently available: There shall be
no discharge of process Weste woler
pollutan navigable wWa

e
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'Subpan C—Pesticide Chema:af; Fopr-

mulating . and Pur.!-:ugmg Snb:ula-‘

9‘“‘]’ T HCE

Iye1eeA.1l0] U
' §45i¢0 Applicability; deseription “of the

pesticide chemjcals formulating and _

- " packaging subcategory.

'I'he provisions of this subpart are
applicable to discharges resulting from

nll pesticide formulating and paekag- ,

In. opemtions,

[159168A 115]
,Q 455.41 S;:eclahzed definitions.

_ tReserved]

[y9168a.120]

-§45542 Effluent Jimitations guidelines
representing the degree of efffuent re-
duction attainable by the application of
the best practicable conire! technology
currently available.

In establishing the Hmitatlons set
forth in this section, EPA took into sc-
tount all information it was able to
collect, develop end solicit with re-
spect, | to factors (such as age and size
of plant, raw materals, manufacturing
processes, products produced, treat-
ment technology avallable, energy re-

quirements and costs) which can -

affect the Industry subcategorization
© and e{ﬂuent levels established, Xt is
possible, however, that data which
would affect these Nmitations have
not been evallable and, as a result,
these Mimfi{ations should be adjusted
for certain plants in this industry. An
“individual discharger or other interest-
‘ed person may submit evidence to the
Regional Administrator ¢or to the
State, {f the State has the authority to
Issue NPDES permits) that factors re-
Jating to the equipment or facilities in-

wvolved, the process applied, or other .

such factors related to such discharger
are fundamentally different from the
Iactors considered In the establish-
ment of the guidelines. On the basls of
such evidence or other avallable infor-
matjon, the Regionad Administrator
{or the State) will make & written find-

,’ . - .
P ~a
-

ing thar. such factbrs are or are not :
fundamentally ditferent for that fa-
cllity compared to those specified in .
the Development Document. If such_
fundamentally different factors are
found to exist, the Reglonal Adminls- .
trator or the State shall establish for
the discharger effluent limitatfons in
the NPDES permit either more or less
stringent than the Mmitations estab-
lishied hereln, to the extent dictated
by such funcdamentally diffterent fae- -
tors. Such Iimitations ‘must be ap-
proved by the Administrator of the

“Environmental Protection Agency,

The Administrator may approve or

dizapprove such limitations, specity

other limitations, or initiate proeeed—

ings to revise these regulations.
The following lmitations atabl!sh

the quantity or quality of pollutants.

or polutant properties controlled by
this parzgraph from the formulation .
and packaging of pesticides by a point -
source subject to the provisions of this
paragraph sfter application of the
best practicable control technology
currently available: There shzall be no
discharge of process waste water pol-
Jutants to navigable waters.

[Part 435 emended 2t 43 ¥. R- 17175, 4-25-98.)
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Appendix "d" - Regulations - Arsenic Trioxide
AT R S e

T o P S

DATE: June 28, 1982
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B ' SUBJECT: R M..va

Inorganic arsenic. is highly regulated. For completeness

the entire OSHA regulations are attached. This is the sort
of thing proposed for a number of chemicals. For inorganic
arsenic it was inplemented. The following items are signi-
ficant with regard to the physical design and operation of
the MSMA plant that is being concurrently designed and built.

l.  Exposure monitoring must be performed.

2. The Permissible Exposure Limit is 10 micrograms per
cubic meter. Employee exposure is that exposure
which would occur if the employee were not using a
respirator.

3. Areas where the PEL is exceeded nmust be established
as regulated areas. Thus if one milligram of arsenic
trioxide were let loose and dispersed in a 25'X 12.5" X
12.5' room, that room would have to be a regulated area.

4. Within a regulated area the following rules apply:
a. Only authorized personnel may enter.

b. Effort must be expended to minimize exposure
using the best engineering methods available.

c. Respirators must be worn.
d. Protective clSthingmust be worn.

e. Change rooms must be available with separate
lockers for street clothes and protective clothing.

f. If exposure exceeds 100 micrograms per cubic meter,
facilities to allow vacuuming of clothes must be
available and used. (I think prudence dictates we
set up such a facility for use upon leaving the
regulated area.)



Arsenic Trioxide
. June 28, 1582
Page 2

g. Signs must be posted that state "Cancer Hazard,
- Authorized Personnel Only".

h. Medical surveilance and employee training programs
: must be in place.

‘i. OSHA must be notified within 60 days of startup
of the regulated area. _ '

5. When arsenic trioxide is unloaded we can be certain
that the PEL would be exceeded. Therefore, we must
regulate that area. In order to minimize the area

and the number of people subject to exposure and
subject to the rules of a regulated area, we must
physically contain that area. Hence the arsenic
trioxjde unloading system should be similar to that
presented in the Williams Brothers Engineering Company
package:

a. The railway car is unloaded in a closed off building
ﬁcpj or enclosed structure.

. Unloading is by vacuum induced flow from the car
to storage hopper to filter cartridge to vacuum
pump all of which are within the enclosed structure.
The vacuum pump would discharge to a caustic scrubber
adjacent to the enclosed structure.

c. The arsenic trioxide would be reacted with caustic

' in a vessel adjacent to or within the enclosed
structure and dispensed in a closed system, non-
dusty form to the process area.

d. Personnel working within the regulated area would
wear a full face piece air-purifying respirator
equipped with a high-efficiency filter.

e, Personnel exiting the regulated area would use a
vacuuming system for their clothes and shoes.
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a“l

13 1919..1018 - Inorganic arsenite:,in:

‘7 ¢a) Secope and apphca.ton. This sce-
tion applies to all occupational expo-
sures to inorganic arsenic except that
thiz section does not epply to employ-
ee exposures In agriculture or result-
ing from pesticlde application, the
treatment of wood with preservatives
or the utillzation of arsenically pre-

' served wood. ...

--{b) Definitions. “Act!on Ieggl" ,means

" a concentration of inorganic arsénic-of:;,

;h- - .

Tl MAssistant Secre..ary" means thesAs
sistant Sacratary'of Labor Tor Oécupa-
tionel Salety and Health, U.S. Depart-

ment of Labor, or designee,

b mlerograms per cubiec meter of air (5

;;g/m') averaged over a.ny eight (8}
our

"Auhar*ved person” means any

Person speciically authorized by the
employer whose Quties requice the
person to enter a. regulated area, or
AnY perzon entering such an area 2s a

. designated representative of employ-

_tional Institute for

ees for the purpose of exercising the
right to observe monitoring and meas-
uring procedures under paragraph {e)
of this section, -

#Director” means the Direclor, Na-
Occupational
Bafety and Heslth, U.S. Department
of Health, Education.and Weifare, or
designee.

“Inorganic arsenic” means CcOPDET
acefo- arsenite and _all inorganic com-
ponnds coniaining arsenié except

‘fr—:
£

e,

arsine, meastred as arzenic (As), .

AcYy Pzrmissible-erposure hmit. Th
~“employer shall assure that no e—rploy~
ee s exposed to Inorganic arsenic at
concenirations greater than 190 micro-

grams per cubic meter of air (10 pg/ ...

m¥raveraged over any B-hour period.
¢(d) Notification of use (1) By Octlo-
ber 1, 1978 or within 60 dags Mfter the

—_the worrgplace avery ‘employer uho is_

—required to_establish a regulated area
" In his workplaces st shall renort in writ-
ing to the ORBHA nrea oliice. for each
such L workpliace:

— (Y 'Thé zddress of each such work-
" place;

(133 Tl-.e approximate number of em-

_ployees who will be working in regu-

lated areas; and

(i) A brief summary of the oper-
ations creating the exposure and the
actions which the employer intends to
take to reduce exposures.

{2) Whenever there has been a sig-
nificant change fn the information re-
quired by paragraph {dX1) of this sec-
tion the employer shall report the
changes In writing within 60 days to
the OSHA area office,

£¢) Exposure monitoring.—(1) Gener-
al. (1) Determinations of alrborne ex-
posure leveis shall be made from air
samples that are representative of

“each em,ployae 5 expostire.to fnorgant e

T arsenic over an efght ¢8) hour period.

employee exposure.fs. that exposure
which, would .ocoyr..if . the eraployee!
were nol using . respirator....

(ii) For the purpocses of this section.l

V=i THe employer shall coliect full

shift (for at least 7 continuous hours}
personal samples including at ieast
one sample for each shift for each job
classification in each work area.

(2) Inilial moniforing. Each employ-
*er. who has a workplace or work oper-
afjon covered by this standard shall
_:_nbxﬂtor each such workplace and

s5work operation to sccurately deter-
mine the airborne concentration of in-
crganic arsenic to which embployess
may be exposed.

(3) Frequency. (i) If the initial moni-
toring reveals employee exposure to he
below the action level the measure- -
ments need not be repeated except 28
otherwise provided in paragraph (eX4)
of this section.

(i) If the initizl monitoring, re-
quired by thkis section, or subsequent
monitoring reveals employer exposure
to be sbove the permissible exposure
limit, the employer shall réepeat moni-
toring at least quarterly.

(iti} If the initizl monitoring, re-
gquired by this section, or subsequent
monitoring reveals emplovee expcsure
to.be above the action level and below
the permissible exposure limit the em-
ployee shall repeat monitoring at least
every six manihs.

... t{vY The employer shall continue
monitaring at the required frequency

until at least two conseculive measure- -
ments, taken at least seven (7) days

apart, are below the action level at
which tiine the employer may dizcon-
tinue monitoring for that employee
until such time 23 any of the evenls in
paragraph (e)(£) of this section ceocur.

{4) Additionel :romiloring. When-
ever there has been a production,
process, control or persong] chenge
which mey result in new or additional
exposure o jnorganic arsenie, or
whenever the emplover has anr other
resson to suspect & chanve which may
result in new or addiiisoal exposures
to inorganic arsenic, addizionai moni-
toring which comnplies with paragraph
(e) of this section shell be conducted.

(6) Employee notifitezion, (i) Within
five (5) workiag days after the receipt
of monitoring results, the employer
shall notify each empioyes in writing
of the results which represent thai
employee's eXpoOSUres.

(ii) Whenever the resulis indicate
that the representative employee exi-
posure exceeds the permissible expo-
sure limit, the employer shall Inchide
in the written notice a statement that
the permissible exposure limit was ex-
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cesded and o description.of. the.corres-—3

‘tive action taken to reduce exposure to
or below the permissible exposure
leeit. )

(6) Accuracy of measurament. {i} The
erpnlover shall use a method of moni-
toring and messurement which has an
zecuracy (with a confidence level of 86

- percent) of not less than plus or minus

25 pereent for concentrations of inor-
ganic arsenic greater tha.n or equal to
10 pg/m -

(ﬁ) The employer shall use z method
of monitoring and measuremsent which
has an accuracy (with confidsnce level
of &5 percent) of not less than plus or
minuis 25 percent for concentrations of
inorganic arsenic greater than & pg/m?
but less than 10 pgfm?

(f) Reyuluted aren.—{1) ~Establish-
merif. The employer shall establish
“regulated areas where worker expoX
sures to inorganic arsenic, withoub

regard to the use of respirators, are i in__

\em.ess of the permissibie 1imil.~

T€2_ Dezmarcation., Regulated areas
shall be deradrcated and segregated
from the rest of the workplace in any
manner that minimizes the number of
persons who will be exposed to inor-
ganic arsenic.

(3) Aecess. Access to regulated areas
shall be Bmited to authorized persons
or to persons otherwise authorized by
the Act or regulations issue@ pursuant
thereto to enter such areas.

{4) Provision o respirators. All per-
sons entering a reguiated ares shall be
supplied with a resplrator, selected In
accardance with paragraph {(hX2) of
this section. )

(5) Prohibited cefipitics. The em-
plover sniall assure that in regulated
ereas, food or beverages are not con-
sumed, smoking producss, chewing to-
bzero and gum are ot used and cos-
metics are not applied, except that
ihese petivities may be conducted in
the lMunchroorns, chanze roocms and
showers reguired wnder paragraph (m3

f this section. Drinking watser may be
consumead in the regulated area,

tgy Methads of compliance.—1) Con-
trols. (i) The emp!oyer shaill institvie
2t the earliest
me_ engl-

necring and wook prociice conirals to
redure expoasures to or helow the per-
mizzihle exposurs limit, except to the
evient that the emnloyer can estabiish
thit such controls are not feasible.

(ii) Where engzineering and work
prarctice controls are not sufficient to
reduce exposures to or telow the per-
wissikle exposure limit, they shall
nernetheless be used to reduce 2xpo-
sures to the lowest leveils achie-.mb}e

possible timne bul_pot

Ly these controls and shall be supple- .

mented by the nuse of respirators in ac-
cordance with paragrapn (h) of thls

[Sec. 1910.1n1ssguimi}l
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- protective equipment. Employee rota-
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tion is not regnired as a control strate-
£y hefore resplratory proiection is in-
stituted,

(2) Compliance Program. (i) The em-
ployer shall establish and implement a
written program to reduce exposures
to or below the permissible exposure
limit by means of engineering and
work practice controls,

() Written plans for these compli-
ance programs shall Include at least
ithe following:

(AY A description of each operation
In which inorganic arsenic Is emitted;
e.g. machinery used, matertal pro-
cessed, controls in- place, crew size, op-

erating procedores aznd mailntenance

practices;

(B) Engineering pla.ns and studies
wsed to determine methods selected
for controlling exposure to inorganic

{C) A report of the technology con-
sidered in meeting the permiss.ble ex-
posure limit;

(D} Monitoring data; -

{E) A detalled SLheduIe for imple-
mentation of the engineering controls
and work practices that cannot be im-
plemented immediately and for the
adaption and ivolementation of any
additional engineering and work prae-
tices necessary to meet the permissible
exposure limit;

{F'y Whenever the employer will not
achieve the permissible exppsure limit
with engineering controls and work
practices by December 31, 1979, the
ernployer shall include it the compli-
ance plan an analysis of the effective-
ness of the variors controls, shall in-
stall engineermg conirols and institute
work practices on the guickest sched-
ule feasible, and shail inrclude in the
compliancee plan and implement a pro-
gram to minimize the discomfort and
maximize the effectiveness of resmra-
tor use; and

{G) Other releva.nt inforraation.

(iii) Written plans for such a pro-
gram shall be submitted upon reguest
to the Assistant Secretary and the Di-
recter, an@ shall be gyallable at the
worksite for examination and copying
by the Assistant Secretary, Director,
any affecied employee or auvthorized
emnployee representatives.

{iv) "The pians required by this pera-
graph ghall be revised and updated at
least every & months to reflect the cur-
rent stetus of the program.

{h) Respirclory protection—{1) Gen-
eral. 'The employer shall pssure thati
respirators are used where required
tnder this section to reduse employee
exposures to below tha permissible ex-
posure limit and in emergencies. Res-
pirators shall be used in the fcllowing
circvmstances:

(i) During the time perlod necessary
to install or implement feasible engl-
neering or work practice controls;

tenance and repair activities in which
the employer establishes that engi-
neering and work practice controls are
not feasible;

(i) In work sltuations in which engi-
neering controls and supplemental
work practice conirols are not yvet suf-
ficient {o reduce exposures to or below
the permissible exposure limit; or

{iv) In emergencies,

{2) Respiralor seleclion. (1) Where
respirators are required under this sec-
tion the employer shall select, provide
at no cost to the employee apnd assure
the use of the appropriate respirator

Tame I.—Respircitom protection for inorganic crsenic particulate except for those with

f(ﬁ) o Dpt“ﬁndns Fch asmam-’?or Combinatitn bf’ resptra.tors from
Table I below for Inorganic arsenic

compounds without significant vapor
pressure, or Table XII below for inor-
gani¢c arsenlec compounds which have
significant vapor pressure.

{ii) Where employee eXDOSUres
exceed the permissible exposure limit
for inorganic arsenic and also exceed
the relevant Ximit for particular gasses
such 2s sulfur dioxide, any air purify-
ing respirator supplied to the employ-
ee 25 permitted by this standard must
kave a combination high efficiency
Miter with an appropriate gas sorbent.
(See footnote in Table 1)

significant vapor pressure

Oonge-ntrat!on of Inorzanic arsenic (ay As) or
condition of use

Required respirator

{D TUnknown or greater or lesser than 20,000 pg/m? (A Any full facepiece self-contalned bresthing appa.

(20 mg/m™ or Hreflghting. ratus operated in positive pressure mode.
() Nt greater than 20,000 um*m ME/ M Ve miene. (A Bupislied sir respirator with full facepiece, hood, or
keitret or sult and operated In positive pressurs

mode,
Ut Not greater than 10,000 pslm'(lo MO/ Y (AY Powered air-purifying respivators fn all inlet face
covertags with high efficlency [iters.? (B} Half-mask
. sunplied nir respirators operated in positive pressure

mpde.

Uy Not. g'mat.erthanﬁﬂo;-glm‘.. errerams st seriinnsians (A} Pull fzeepiece alr-purlfying respirator equipped
with higw-efticiency fliter.t (B) Any full facepiece
supplied air respimator. {(C) Any full facepiece sell-
contalned breathing apparatus,

e ieseanae. (A) Falf-raask abr-purifying respirator equipped with
high+ificteacy filier.* (B) Any hall-mask supplied

iv) Mot greater than 100 pg/m® e
i afr respiralor.

THigh-efflclency fllter—-09.97 pet efficiency agalnst 0.3 micrormeter monodisperse diethyl-hexyl phtha-
iate {DGP) particies.

TasLe IL—Respiratory proteciion for inorgenic arsenicals (such as arsenic trickloride®
. and arsenic phosphide) with significant vapor pressure

Concentration of inorganle arsenic (as As) or Reguired respirator

capdition of use

{1) Unknown or greater or lesser than 20,000 pg/m?® (A} Any fall fareplece sell-contained breatiing appa-
{20mg/m ) or firefighting. rams operated In positive bressure raode.

D Not greater than 20,000 xg/m® (20 me/m¥) ..., (A) Supplied alr réspirator with full faceniece hood, or
heimes or 2t and operated In positive pressure
mocs,

{1 Not greater than 10,000 pgfm' (10mg/m Y e (A} Ealf-reask? supplied slr respirator aperated In
posTve pressure mode.

{iv) Not greater tha_.n 500 ug/m .. tA) Front or back mounted gas mask equipped with

high-elficency Hiter ! and acid gas canister. (B} Any
Jul] famepiece supplied atr resplrator. (£} Any full {a-
cepiree soif-contained breathing apparatua,

(v} Not greaber than 100 pg/m L wvercssomsnens {4} Zalf-mask 1 alr-purtiying respirator equipped with
hizh- ellciency filter * and acid gas cartridze. (B)
Ang half-mask supplled air resplrator, .

THizh efficiency filter—22.97 pet efficlency azainst 6.3 miccometer monodisperae dlethyl-hexyl phtha-
Late (DOP) pariicies. .

*Hall-misk respirators shall nob be used for protection against arsenic trichloride, as It Is rapldly ab-
zorbed through the skin.

[Heading of Section 1910.1018(h), Table II, corrected at 43 FR 28472, June 30, 1978]

mum faceplece Jeakage and that the

(iif) The employer shall select respi-
respirator is fitted properly. .

rators from among those approved for

protection against dust, fume, and
mist by the National Institute for Oc-
cupational Safety and Health
(NIOSH) under the provmions of 30
CFR Part 11.

€3) Respiralor usape. (1) The employ-
er shall assure that the resplrator
issued to the emp}oyee exhibits mini-

Cccupational Safety & Heafth Aeporter

(i) The employer shall perform
qualitative fit tests at the time of inl-
tizl fitting and at least semi.annually
therealier for ezch employee wearing
respirators,
tests are not required.

(iii) Employers with more than 20

employees wearing respirators shall

where quant.itative ﬂr. i
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quantitative face Ffit test at
the time of initial fitting and least
semf-annually thereafter for each em-
ployee wearing negative pressure res.
pirators. The test shall be used to
select facepieces that provide the re-
quired protection as prescribed iIn
TableIorll, - - -

(iv) If.an employee has demonstrat.
ed difficulty in breathing during the
fitting test or during use, he or she
shall be examined by & .physician
trained in pulmonary medicine to de-

" termine whnether the employee can
wear & respirator while performing the
required duty. -

{4} Respirator program. (i) The em.
ployer shall institute a repiratory pro-
tection procram in accordance with 29
CFR 1910.134 (b), {d), {e} and ().

* {ii) The employer shall permit each
employee who uses a filter respirsior
to chapge the filter elements when-
ever an increase in breathing resis-
tance is detected and shall mairtain

- BN adequate supply of filter elements
forthispwrpose. = - .. | .

. (iill) Employees who wear respirators
shall be permitved to leave work zreas
10 ‘wash their face and resplrator face.

~ piece to prevent skin irritation associ-
ated with respivator use. )

(5) Commencement 0f respiralor use.
¢i) The employer's obligation to pro-
vide respirators coramences on August
1, 1978 for employees exposed aver 500
pe/m? of inorganic arsenic, as soon as

. possible but not later than October 1,
1978 for employees exposed to over 50

- 500 a8 possible but not later than De-
cember 1, 1978 for employees exposed
between 10 and 50 pg/m? of inorganic
rseni o
N S

(i) Employees with exposures below
50 pg/ra* of inorganic arsenic may
choose not to wear respirators until
December 31, 1979,

(iii) After December 1, 1958 any em-
ployee required to wear air-purifying respira-
tors may choose, and if so choseng th:p em-

ployer must provide, if it will give -

e -

- pg/m? of inorganic arsenic. and as

R L S T e

(1) Gloves, and shoes or coverleis;
(lii) Face shields or vented gogglzs
when necessary to prevent eye irrita-

tion, which comply with the require-
ments of §1510.133 (a)(2}-(a}(8); .and

(iv) Impervious clothing for employ-
ees subject to exposure to arsenic tri-
chloride, .

(2) Cleaning and replacement. )
The employer shall provide the pro-
tective clothing required in paragraph
(i) (1) of this section in a freshly laun.
dered and dry condition at least
weekly., and daily if the employee
works In areas where ' exposures are
over 100 pg/m?® of inorganic arsenic or
inn areas where more frequent washing
Is needed to prevent skin irritation.

(i) The employer shall clean, laun-
der, or dispose of protective clothing
required by paragraph (j) (1) of this
section.

{iii) The employer shall repafr or re-
place the protective clothing and
equipment s needed to maintain their
effectiveness.

{iv) The employer shall assure tha.
all protective clothing is removed at
the completion of a work shift only in
change rooms prescribed in paragraph
{m) (1) of this section.

(v} The employer shall assure that
contaminated  protective clothing
which is to be cleaned, laundered, or
disposed of, is placed in = closed con-
tainer in the change-room which pre-
vents dispersion of inorganic azrsenic
oputside the container,

{vi} The employer shall inform in
writing any person who cleans or laun-
ders clothing required by this section,
of the potentially harmful affects in-
cluding the carcinogenic effects of ex-
posure to inorganic arsenic.

(vii) The employer shall assure that
the containers of conteminated protec-
tive clothing and equipment in the
workplace or which are to be removed
from the workplace aré-Jubelledasfal;
lows: w7

tith inorganic arsenic; do not remove

" (3) Vacuuming. Where vacuuring

CaurroN:  Clothing contaminate

methods are selected, the vacuums
shall be used and emptied in a manner
te minimize the reentry of Inorganic
arsenic into the workplace,

(4) Housekeeping plan. A written
housekeeping and maintenance plan
shall be kept which shall dist appropiri-
ete frequencies for carrying out house. .
kezping operations, and for cleaning
and maintaining dust collection equip-
ment. The plan shall be avalable for
Inspectlon by the Assistant Secretary,

(5) Mainlenance of equipment. Peri-
odic cleaning ¢©f dust collection and
ventilation equipment and checks of
their effectiveness shall be ecarrieq out
to maintain the effectiveness of the
system and & notation kept of the last
check of effectiveness and cleaning or
maintenance, 2

{1) [Reserved.]

{m) Hygiene Jacililies and proc.

tices-—(1)} Change rooms. The employ-
er shall provide for employvees w

in resulated areas or subject to the
possibility” ©f skin or eye Irritation

from inorganic arsenlc, clean change
rooms equipped with storage facilities
for street clothes and separate storage
fzcilities for protective clothing and
equipment in accordance with 29 CFrRr
1910.141(e).

(2) Showers. (1) The employer shall
assure that employvees working in reg-

ulated areas or subject to the possibiji-
ity of skin or eye irritation from inor-
ganic arsenic shower at the end of the
work shift.

(ii) The employer shall provide
shower facilitiss in accordance with
£1910.141(dX3).

(3} Lunchrooms. (i) The employer
shall provide for employees working in
regulated zreas, lunchroom facilitic.
which have a temperature controY.--a,
positive pressure, filtered air suoe-iy,
and which are readity accessiblie - em-
ployees working in regulated areas.

(itx The employer shall assure that

emplobees working in the regulated

area orisubject to the possipiity of

proper protecticn, a powered air puri- #guqt by blowing or shaking. Dispose of Skin or eye irritation from exposure to :
- iying resplrator and in addition if ne¢? iporganic arsenic contaminated wash Iborganic arsenic wash their -hands i
. €ssary a combination Gust and acid gs  gatar in accordance with applicable 2nd face prior to eating. :

inorg gesic from

ﬁplrator for ti’:‘hes wlher € texpcsu.r local, state, or Federal regulations.

£ases are over D05 ’ -

Mmits, ¢ relevant exposur viii) The employer shall prohibi
the of. i

{Sections  2510.3018(h){ 3)(i{i),
and (hY(5)itd) corrected
June 30, 1973} .

(i) [Reserved.}
[Section 1919.1018(i) added 2s Reserved at
4% FR 23472, June 36, 1978]

1) Protective work clothiny and
equipment—(1l) Provision and use.
‘Where the possibility of skin cr eye ir-
ritation from inorganic arsenic exists,
and for all workers working in rezuist.
ed arers, the employer shall provide at
no cost to the employee and assure
that emplovees hse appropriate and
clean protective work clothicg end
equipment such as, but not limited toc

. (i) Coveralls or simBar fullbody
-work clothing; : .

(h)(SIG),
at 43 FR 23472,

protective clothing or equipment by
blowing or shaking.

[Sections 1910.201B(§)(1), (J)(Hi), (§¥2),
and (){2Mvil) corrected at 43 FRt 28472,
June 30, 1978] .

(47 Levalories. ‘The employer shal ;

rovide lavatory facilities which
comply with § 1910.141(d) (1) and (2),

{6) Vacuuming clothes. The employ-
er . shall provide facilities for employ-
ees working in areas where exposure,
without regard to the use of respira-

tors, exceeds 100 /m? to vacuum
their protective E]oﬁ'%g and clean or

{k) Housekeeping—(1) Surfaces. All
surfaces shal! be maintained as free as
practicable of accumulations of inor-
ganic arsertic.

(2} Cleaning floors. Floors and other
eccessible surfaces contaminated with
inorganic arsenic may not be cleaned
by the use of compressed air, and
shoveling and brushing may be used
only where

uming or other rele-
vant methods have been tried and

found not tobe eflective -
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Change SNOes WwWoIm i sSuch areas
before entering change rooms, lunch-
rooms or shower rooms required by
paragraph {j} of this section and shail
assure that such employees use such
facilities. .

{6} Avoidance of skin irritation, The
employer shall assure that no employ-
ee is exposed to skin or eye contact
with arsenic trichloride, or to skin or
eye contact with liquid or particulate
inorganie arsenic which is
cause skin or eye Irritation. -

[Sec. 1910.1018(m}{6})
20037 25

-

likely to -
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R (n) Medicat surveitlanca—{l) Gener- :

al (" Employees covered. The em-
ployer shall institute a medical survell-
lance Drogram for ithe followlng em-
ployees: .

{Ay Al employees who are or will be
exposed zbove the action level, with-
ot regard to the use of respirators, at
1east 30 days per yvear; and

(B} All employees whto have been ex-

.posed above the actioa level, without
- repard to resplrator use, for 30 days or
more per year for a total of 10 years or
more of combined employment with
the employer or predecessor employ-
ers prior to or after the effective date
of this standargd. The determination of
exposures prior to ihe effective date of

- this standard shall be bhased upon
prior exposure records, comparison
with the first messurements taken
after the effectlve date of this stand-
ard, or comparison with records of ex-

posures In areas with similar process-

es, extent of engineering controls uti.

lized and materialy used by l'.hat em-

ployer,

{i) Examination by phys:c:an. The
employer shall assure that g1l medicat
examinations and procedures are per-
formed by or tunder the supervision of
a licensed physician, and shall be pro-
viced without cost to the employee,
without loss of Day and at & reason-
able time and Dlace

(2} Initial e:ramfnatiom. By Decem-

ber 1, 1978, for employees initially cov-
ered by the medical provisions of this
section, or thereafter at the time of
initie] assignment {o-an area where
the employee is likely to be exposed
over the action level at least 30 days
per year, the employer shall provide
czch affected employee an opportunt-
‘ty for & medical examination, includ-
ing at Jeast the following elements;

(i) A work history and a medical his-
tory which shall include & smoking
history and the presence and degree of

respiratory symptoms such, as breath-

lessness, cough, sputum pmductiun
and wheezing.

- {1y A medical ewca.mlnat.inn which
\shallm::lude at least the following:

| (A) A 14" b:.r 15" posteﬁor—mbeddr
chest X-ray and Intermational Labor
Office UICC/Cincipmati (IO T/C)
rating; ) .
{B) A nasa) and skin examination;
(g‘) A sputum cytology examination;
m -

(D) Other examinations which the
physiclan believes appropriate because
of the-employees expesure to inorgan.
ic arsenic or because of required respx-
rator use,

(3) Periodic eraminations. () The
ployer shall provide the examina-

mnually for covered employees who
‘e under 45 years of age with fewer
han 10 years of exposure over the

s e . o —

“action level withuut rega.rd to respira.-
tor use,

{i1) The employer shall provide the
examinations specified in paragraphs
(n3(2)1) and (n)X2)(i1) of this section at,
least seml-annually for other covered
employees,

{iii} Whenever a covered employee
has not taken the examinations specl-
fied In paragrephs @MX2X1) and
(n}2Xii) of this section within slx (8)
months preceding the termination of
employment, the employer shall pro-
vide such examinations to the employ-
ee upon termination of employment.

{4) Additicrel examinations. If the
employee for any reason develops
signs or symptoms commonly associat-
ed with exposure to Inorganic arsenie
the employer shall provide an appro-
priate examination and emergency

emplo?er sha.ll instltute a training
program for all employees who are
subject to exposare to inorganiec ar-
senic above the actlon level witheout
regard to respirator use, or for whom
there is the possibility of skin or eye
irritation from inorganic arsenic. The
employer shall assurs that those em-
Ployees participate in the training pro-

gram. .

(i) The training program shall be
provided by October 1, 1978, for em-
ployess covered by this provision, at
the tire of initial assignment for
those subsequenfly covered by this
provision, and shall be repeated at
least quarterly for employees who
have optional use of respirators and at
leest annually for other covered ems-
Ployees thereafter; and the employer
shall assure that each employee is in-

medical treatment., formed of the following:
(5) Imformaetion provided Lo the phy- (4) The information contalned in
sician. ‘The employer shall provide the  Appendix A;

following information to the examin- (B) The quantity, location, ma:mer

ing physician: of use, storage, sources of exposure,
(i) A copy of t.hns standard and its  and the specific nature of operations
appendices; which could resull in exposure to inor-

(ii) A deseription of the affected em- ganic arsenic as well a3 any necessary

ployee's duties as they relate {o the protective steps;
employee's exposure; (C) The purpose, DProper use, and
(il The employee’s representative limitation of respirators;

(D} The purpose ang a description of
the medical surveillance program as
required by paragraph (n) of this sec-
tion;

(E) The engineering confrels and
work practices associzted with the em-
Floyes’s job assignment; and .

{F) A review of this standard.

(2) Access o training materials. (1)
‘The employer shall make readily
avzilaiie to all affected employees a
copy of this standard and its appen-
dices.

(i) The employer shall provide:
upon request, all materials relating to
the employee information and train-
ing program to the Assistant Secretary
and the Director.

[Sections 1910.1018(0)(1Mii}{A) and (o)
igﬂa? corrected @t 43 FR 28472, June 30
i .

(D) Signs and labels.—(1) General D
The employer may use labels or signs
reguired by other statutes, resula-
tiors, or ordinances in addition to, or
in combipation with, slgns and labels
required by this paragraph.

(i} The employer shall assure that
no statement appears on or near any
siem or label reguired by this para-
graph which contradicts or detracts
from the meaning of the required sign

exposure level or anticipated exposure
level; )

{iv) A description of any personal
protective eguipment used or tp be
used; and

) Injormation from previous medi-
cal examinations of the affected em-
ployee which is not readily available
to the examining physician.

(6) Physician’s writlen opinion. (i)
The employer shall obtain & written
opinion from the examining physician
which shall include:

(A) The results of the medical exam-
ination angd tests performed;

(B) The physician’s opinion as to
whether the employee has any detect-
ed medical conditions which would
Dblace the emnployee at increased risk of
material impairment of the employee’s
health from exposure to inorganic ar-
senic; : . .

(C) Any recommended Mmitations
upon the employee’s exposure to nor-
ganic arsenic or upon the use of pro-
tective clothing or equipment such as
reéspirators; and

(D) A statement thzat the employee
has been informed by the physician of
the results of the medical examination
and any medical conditions which-re-
quire further expla.nation or treat-
ment. Iaba}

@i The employer shall instruct the (2) Signs. (1) The employer shall posr.
physician not to reveal in the written tens gemarcatm;g regulated areas
opinion specific findings or diagnoses  bhearing the legend;
unrelated to occupational exposure,

(iil) Th )} hall provide a Dmamﬂ RSENI

/ e employer s -

i copy of the written opinion to the af- INORGANIC ¢
fected employee. CARKCER HAZARD

AUTHORIZED PERSONNEL ONLY
NO SMOEING OR EATING
RESPTRATOR REQUIRED

Section 1910.1018(n)(5)(i) corrected at 43
FR-28472, June 30, 1978] .—

(0) Employee information and lrein-
ing.—(1) Tmining program. m 'I'he

chpazmal Safetv & Haalth Reporuf
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iliat the legend s readily visible,

{3) Labels. The employer shall apply
precautionary labels to all shipping
and storage containers of Inorganic ar-
senlie, and te all products containing
morganic arsenic except when the in-
organic arsenie In the product is
bound in such a manner 50 a3 to make
unlikely the possibility of =zirborne

cwpasure to Inorganic arsenie. (Possi- -

i.ji_o_e examples of products not requliring
Jaiowls are semiconductors, light emit-
tinz diodes and glass), The label shall
bear t_he sollowing legend:
’ DANGER
CONTAILNS INORCANIC ARSENIC
CANCER HAZARD

¥ ARMFUL IF INHALED OR
USE ONLY WiTH ADEQUATE -
. VENITLATION
OR RESPIRATORY PROTECTION

1q) . Recordkeeping—{1) Erposure
monitoring. (1) The employer shall s-
tablish and meaintain an accurate
record of all monitoring required by para-
graph (e) of this section. -

€i1) 'This record shall include:

€AY The dazte(s), number, duration
Jocation, and results of eath of the
samples taken, Including a description
of the sampling procedure used to de-
termine representative employee expo-
sure where applicable;

{B) A description of the sambling
and analytical methods used and evi-
dence of their accuracy;

(C) The type of respiratory protec-
tive devices worn, if any;

(D) Name, social security number,
and job classification of the employees
monitored angd of all other employees
whose exposure the measurement Is
intended to represent; and

(E) The environmental varlables

_ that could atfect the measurement of
-the employee’s exposure.

¢ily The employer shall maintain
these monitoring records for al least

- 40 years or for the duration of employ-
ment plus 20 years, Whichever, is
longer. .

{2) Medical surveillance. () The em-
ployer shall establish and malintain an
accurate record for each employee
subject to medical surveillance as re-
Eiulred by paragraph (n) of this see-

on. : :

{ii) This record shall include:

(A) The name, sociasl seeurity
number, and description of duties of
the employee:

(B) A copy of the physiclan®s written
opinions;

(C) Results of any exposure monitor-
ing done for that employee and the
representatlve exposure levels sup-
plied to the physiclan; and

(D) Any employee medical com-
plaints related to exposure to inorgan-
ic arsenic. )

(ii{) The employer shall in addition
keep, or assure that the examining

£19-80

(D) The employer shall assure that _Physiclan keeps,
=z slgns gequired by-this paragraph are 1l TeCOT -
‘ luminated and cleaned s necessary so -

Published by THE BUR

records s - : : S

{A) A copy of the medical examina-
tion results including medical and
work history regulred under para-
graph (n) of this section;

(B) A descripfion of the laboratory
pracedures and a copy of any stand-
sirds or guidellnes used to interpret

the test results or references to that

information;
. (C}'The initial X-ray,

(D) The X-rays for the most recent 5
years;, .

(E) Any X-rays with a2 demonstrated
abnormality and all subsequent X-
rays, .

{F) The initizal cytologic examination

 slide and wrltten description;

{G) The cytologic examination slide
and written description for the most
recent 5 years; and

(H) Any cytologic examination slides
with demonstrated atypia, if such
atypla persists for 3 years, and all sub-
sequent slides and written descrip-
tions. :

{iv) The employer shall maintain or
assure that the physiclan maintains
those medical records for at least 40
years, or for the duration of employ-
ment plus 20 years whichever is
longer. .

(3) Aveilebility. () The employer
shall make avallable upon request all
records required to be maintained by
paragraph (q) of this section to the

- Assistant Secretary and the Director

for examination and copying.-

(ii) Records required by this paragraph
shall be provided upon request 10 employv-
ecs, designated represcatatives, and the
Assistant Secretary in accordance with 29
CFR 1910.20(a)-(e) and (g)-{i).

[Section 1910.1018(q)(3)(ii) amended at 45
FR 35212, May 23, 1980, effective August
21, 19801

[Section 1910.1018(q){3)(u1) revoked at
45 FR 35212, May 23, 1980, effective
August 21, 1980]

(&) Transfer of records. (1) Whenever
the_ employer ceases to do business,
the successor employer shall receive
and retain all records required to be
maintained by this section.

(il) Whenever the employer ceases to
do business and there is no SUCCESSOr
employer to receive and retain the rec-
ords required to be maintained by this
section for the prescribed period, these
records shall be transmitted to the Di-
rector. :

{iii) At the expiration of the reten-
tion perlod for the records regulired Lo
be maintained by this section. the em-
ployer shall notify the Director at
least 3 months prior to the disposal of
such records and shall transmit those
records to the Director il he requests
them within that period.

¢iv) The employer shall also_ comply
with any additional requirements involving
the transfer of records set in 29 CFR 1910,

20(h). _
[Section 1910. 1018(qUA){iv) added at 45
FR 35212, May 23, 1930, effective_August

21,1980]

the following medical |

[Sections 1910.1018(g), (Q){1)(ii)(E}), and

--(g 31 (HF. vorrected - al 21437 FR-C 284727

“June 30, 1978]

(r) Observation of moniloring.—(1}
Employee observalion. The employer
ghall provide affected employees or
their designated representatives an op-
portunity to observe any monitoring
of employee exposure {0 inorganic ar.
senic conducted pursuant to para-
graph (e) of this section.

(2) Observation procedures. (i}
Whenever observation of the monitor-
ing of employee exposure to inerganic
arsenic requires entry Into an area
where the use of respirators, protec-
tive clothing, or equipment is required,

= i

the employer shall provide the observ- ’

er with and assure the use of such res-
pirators, clothing, and such equip-
ment, and shall require the observer
to comply with all other applicable
safety and health procedures,

(i) Without interfering with the

monitoring, observers shall be entitled .

tA) Recelve an- explanation of the
measurement procedures;
~ (B) Observe all steps related to the
monitoring of inorganic arsenic per-
formed at the place of exposure; and
(C) Record the results obtained or

- recelve copies of the resulis when re.

turned by the laboratory.

(s) Eiffective date This standard
shall beeorme effective August 1. 1978,

(t} Appendices. The information con-
tained In the appendixes to this sec-
tion is not intended hy itself, to create
any additional obligations not other-
wise imposed by this standard nor de-
tract from any existing obligation.
{Section 1910.1018(t) correcled at 43 FR
28472, June 30, 1978}

(u) Startup dales.—(1) General. The
startup dates of requirements of this
standard shall be the effective date of
this standard unless another startup
date is provided for either in other
paragraphs of this section or in this
paragraph. '

(2) Moniloring. Initial monitoring
shall be commenced on August 1, 1978,
and shall be completed by September
15, 1978.

(2} Regulated areas. Regulated areas
required to be established as 2 result
of initial monitoring shall be set up as
scoh 25 possitle efter the resulis oi
that monitoring is known and no later
thzn Oclober I, 1978,

4) Compliance program. The writ-
ten program required by paragraph
(g}2) as 2 result of initial monitoring

_ shah be made avallable for inspection

EAU OF NATIONAL AFFAIRS, INC., WASHINGTON,

and copylng #s =0on as possible and no
1ater than Deceraber 1, 1976,
(5) Hygicne 2ad lunchroom facili-
ies. Construction plans for change-
rooms, showers. lavatories, and lunch-
room facilities shall be completed no
jater than December 1, 1978, and these
facilities shall be constructed and in
use no later than July 1, 1979. Howev-
er. if as part of the compliance plan it

(Sec. 1910.1018lu}5}

D.C. 20037 -
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REFERENCE FILE

xs bredicted by an. inde-,;endent engi-.
neering TIFGE that‘engmeermg*cont
and work ‘practices will reduce expos -
sures below the permlssible exposure
Yimit by December 31, 1979, for affect-
ed employees, then such facilities need
not be completed until 1 year after the
engineering controis are completed or
December 31, 1980, whichever Is earli-
er, if such controls have not in fact
succeeded in reducing exposure to
below the permissinie exposure Jimit.

(6) Summary of stariup dales set
Jorth elsewhere in {his standard,

BranTur Dates. :

Augnst. 1 1978-—Respiralor use over 500 pg/
m*

AS SOON AS POSSIBLY BUT WO L\TER TH.MS

September 16, 1378 Completion of initial
montioring, .

Ortober 1, 19'13—-Con-p;et.e establishment of
regulated areas. Hespirator use for em-
ployees exposed above 5 pg/m2 Comple-
tion of Initial training. Hetitication of use,

December 1, 1978—Respirator usé over 10
ye/m®. Completion of inftlal medical.
Completion of compliance plan. Optionat
use of powered air-purifying respirators.

Joiy 1, 1979—Completion of lunch reoms

aud hygiene facititics.
Lecember 31, 1879—Completion of engineer-
ing controls. .

S~ sther requirements 01 the stanidard
h:we 83 thelr stariup date August 1, 1978
[Sections  1910.1018(u){4} and  (u)(6)
corrected at 43 FR 28472, June 30, 1978}

APPENDIX A—INORGANIC ARXENIC SUBSTANCE
INFORMATION SHEXT
5. SUBSTANCE IDENTIFICATION

A. Substence Inorganic Arsenle. |

B. Pefinition. Copper ccetoarsenite, ar-
senis and all inorganic Zompounds contain-
ing arsenic except arsine, measured as ar-
senic (As).

C. Permissible Erposure Limit 10 micro-
pgrams par cubic meter of air as determined
as an average over an &-hour period. No em-
ployee may be exposad to any skin or eye
contect with arsenic trichloride or to skiner
eve contact likely to cause skin or eye Irrita-
tion. .

D. Regulefed Arecs Only employees su-
thorized by your employer shuuld enier a
reguinted area.

I1. HEALTH HAZARD DATA

A. Comments. The health ha.wd o! inor-
ganic arsenle is high,

B. Ways in which Hwe charicr.-.t affecis
vour body. Expasure to sirborne concentra-
tions of morganie arsenic may cause hung

 cancer, and can be a skis lrritant. Incrganic

arsenic may also affect your body If swal-
lowed. One compound in partiewlar, arsenic
trichloride, is especially dangerous beciuse
it can be absorbed reanily through the skin,
Bocanse lnorgaanic arsenic 1s 8 poison, you
should wash your harsda thoroughly prior to
eating or smoking.

. III. PROTECTIVE CLOTHING ARD EQUIPMENT

A. Respiralors. Respirators will be pro-
vided by your employer at no cost to you for
routine use if your employer §s in the proc-
ess of iraplementing erzineering and work
practice controls or where engineering and
work practice controls are¢ not feasible or in-
gufficient. You must wear respirators for
non-routine activiiies or in emergency situa.

o nuns where you are likely to be exposed-to, -

of* idrranic arsenic o -excesy ol the

mﬂss!bie ‘expostrs’ Titift.,” Since How well **

your respirator fits your face Is very impor-
tant, yYour employer Is required 1o conduct
{it tesls to make sure the respirator seals
properly when you wear it. These tests are
simple and rapid and will be explained to
you during tralning sesslons,

B. Prolective clothing. If you work In &
regulated area, your employer Is required to
provide at no cost to you, and you must
wear, eppropriate, clean, protective clothing
rnd equipment. The purpose of this equip-
ment is to prevent you from bringing to
vour home arsenic-contaminated dust and
to protect vour body from repeated skin
contact with inorgarie arsenie likely to
cause skin frritation. This clothing shouvld
include such items as eoveralls or simiiar
full-body clothing, gloves, shoes or coverlets,
ar:d aprons. Protective equipment should in-
clude face shields or vented goggles, where
eye irritation may occur,

IV. HYGIENE FACILITIZS AND FRACTICES

‘You must not eat, drink, smoke, chew gum
or tobacco, or apply cosmetics In the regu-
lated area, except that drinkilng water s
permitted. If you work In 2 regulated ares
your employer is reguired to provide Iunch-
rooms and other areas far these purposes.

i you work in & regulated area, your em-
ployer s reguired to provide showers, wash-
icg Iacilitics, and change rooms. You rmust
wash your farce, and hands befcre eating
and must shower at the end of the work
skilt. Do not take used protective clothing
out of change rooms without your employ-
er's permission. Your employer is requirzad
ts provige for laundering or cleaning of
your protective clothing.

V. 8IGNS AND LABELS

Your employer is required to post warning
signs and labels for your protection. Signs
must be posted in regulated areas. The signs
must warn that a cancer hazard Is present.
that only authorized employees may enter

" the area, and that no smoking or eating is

stlowed, and that respirators must be worn.

VI. MEDICAL EXAMINATIONS

If your exposure to srsenic is over the
Actlon Level <5 pg/m H—including all per-
sons working In regulated areas) at least 30
days per year, or you have been exposed to
arsenle for more than 10 years over the
Action Level, your employer Is required to
provide you with a medical éxamination.
The examination shall be every 6 months
for employees over 45 years old ¢r with

‘more than 10 years exposiire gver the

Action Level and annually for other covered
employees. 'The medical examination must
include a medical history; a chest x-ray; skin
examination; nasal examination and sputum
cytology exam for the early detectlon of
Jjung cancer. The eytology exems mre orly
included in the initial exam and examinoe-
tions given after you are either 45 years or
older or have 10 or more years employment
cver the Action Level. The examining physt-
cian Wil provide s written opinion to your
employer containing the resnits of the
medical exmms. You should glso receive a
copy of this opinion. The phyilcian must
not tell your employer any conditions he de-
tects unrelated to oecupatiomal exposure to
arsenic but must tell you those condiu.lons.

Dccupahonal Safety & Health Beporter

,.r e:.ﬁ'.s.u“'ar'?s'“i'equlred to monit,or
ur exposure to arsenic and you or your
recresentsiives are entitled to observe the
conitoring procedure, You are entitled to
receive gn explanation of the measurement
procedure, and to record the results ob.
tained. When the monlioring procedure is
teking place in an area where respirators or
persoral protective clothing and equlpment
are requirad to be worn, you must also be
previdaed with and must wear the protective
cloihing £ad equipment.

VHI. Access TO RECORDS

You or your representalive are emllled to
records of your exposure 1o inorganic arsenic
and vour medical examination records if you
request your employer to provide them,
[Semion 1910.1018, Appendix A (VI
amzndzd a1 45 FR 35212, May 23, 1980, ef-
fective Avgust 21, 1980] -

TX. TRAIRING AND NOTIFICATION

Additional informatlon on all of these
ftems plus training as to hazards of expo-
sure to inorganic arsenlc and the engineer-
ing and work practice controls associated
with your job will also be provided by your
emplover. If you are exposed over the per-
misziblz exposure Hmit, your emplover must
inform you of that fact and the actions he {s
taking Lo reduce Your exposures.

APPENDIX B—SUBSTANCE TECHNICAL
GUIDELINES

ATMSEXIC, ARSENIC TRIORIDE, ARSENIC
TRICHLOKIDE (FTAREE EXAMPLES)

I Physical ond chemical properties

A. Arsenic tmetal).

1. Formula: As.

2 Anpearance: Gray metal

3. Meltlng point: Sublimes without melt-
ing at 613C.

4. Specilic Gravity: (H20=1%5.73,

5. Solubilhiy in water: Insoluble.

B. Arsenic Trioxlde, —— ... ——

1. Pormula: As203, (As408).

2. Appearance: White powder.

3. Melting point: 315C.

4. Specific Gravity (H20=1)3.74.

5. Sotutility in waler: 3.7 grams In 100ec
of water at 20c.

C. Arsenic Trichloride (liguid).

1. Pormula: AsC13.

2. Appearance: Colorless ¢r pale yellow
Yignid

3. Mielting point: —=8.5C.

4. Boiling point: 130.2C. .

5. Specifiz Gravity {H20=1)2.16 at 20C.

8. ¥apor Pressure: 10mm Bg at 23.5C,

7. Solubillty in Water: Decomposes in
wWater.
IL Fire, explosion and reactivily dala,

A Fire Arsenic, arsenic Trioxide and Ar-
senic Trichtoride are nonflammable.

B Reactivity:

1. Conditions Contributing to instabitity:
Heat.

2 l::eompstlbmtr Hydrogen gas can rea.ct
with inorganic arsenic to form the highly
toxic gas arsine.

IIL Moniloring end Meosurement Proce.
dures :

Samples collected should be full shift (at
Ieast 7-hour) samples, Sampling should be

[S=c. 1910.1018{Appendix 8)] . = 89
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i| flow rate of 2 liters per minute. Samples
should be collected on 0.8 micrometer pore
size membrane [fliter (3Tmuh diameterl.
Voirtile mrsenicala such as arsenic trichlo-
ride can be most easily collected in & midget
1 bubbler filled with 15 mi. of 0.1 N NaGH.
The method  of sampling and analysis
ghould have an accuracy of not less than
+26 percent (¥ith & confidence limit of 85
percent) for 10 micrograms per cubic meter
of air {10 pg/mY and £35 percent (with &
nfldence Umic of 85 percent) for concen-
trations of inorganic arsenlc between 5 and

10 pg/m

APPENDIE CmMEDICAL SUAVEILLANCE
: (GUIDELINES T

£ GENERAL

Medlcal examinations are to be provided
for all employees exposed to levels of inor-
- ganic arsenic sbove the action level (5 ug/

m? for at least 30 days per year {which -

would Include among others, ail employees,
who work In regulated areas). Examinations
are also to be provided to all employess Who
have had 10 years ¢r more expbsure above

 the action leve]l for more than 30 days per
year while working for the present or prede-
cessor employer though they rhay nd longer
be exposed above the ievel.

- An Injtial medical exanination is to be
provided to all such employees by December
1, 1978, In addition, an iaitial medical exam-
fnation is to be provided to all employees
who are first assigned to areas in which
werker exposure will probably exceed § xz/
m? (after the effective date of this standard}
at the time of initizl assignment. In addition
to its lmmediate diagnostic usefulness, the
initial exarnination will provide a baseline
for comparing future test results, The ini-
tlal examination must include as & minl-
mum the following slements:

(1} A work snd medical history, including
a smoking history, and presence and degree
of respiratory symptorns such as breathless-
ness, cough, sputum production, and wheez-

ng;

{2) A 14" by 17" posterfor-anterior chest
X-ray snd an International Labor Office
UICC/Cincinnati {ILO U/C) rating;

€3} A nasal and skin examination;

(4) A Sputum Cytology exzmination: and

¢5) Other examinations which the phys!-
¢ian bellieves appropriate because of the em-
ployee's exposure to inorganic arseaic or be-
cause of required respirator use. )

Periodle examinations rre 2lso to be pro-
vided to the empioyees listed sbove, The pe-
riodic examinations shall be glven annually
for those covered employees 45 years of age
or less with fewer than 10 years employ-
ment in areas where employee exposure ex-
ceeds the action level (5 pg/m?. Periodic ex-
aminations need not Include sputum cytoal-
ogy snd only an updated medical history is
required.

Pericdic examinations for other covered
employees, shall be provided every slx (6)
months. Thesa examinations shall inclode
81l tests required in the inttlal examination.
except that the medical history need only
be updated.

. The exmmination contents are minimum
requirements, Addjtional tests such as later-
gl and obligue X-rays or pulmonary fune-
tion tests may be useful. For workers ex-
posed to thres arsenicals which are assoclat-
ed with lymphatic cancer, copper acetoar-

112378
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Ite the examination should also include pai-
pation of superficial iymph nodes apd com-
- plete blood count., .

1I. NONCARCINOGENIC EFFECTS

I )

! The OSHA standard Is based on minimiz-
| ing risk of exposed workers dying of lung
Y eancer from exposure to inorganic arsenic.
|1t will also minimize skin cancer from such

jexposures. -

(| The following three sections guoted freza
i ‘Oecupational Diseases: A Gulde to Thelr
\ scognition”, Revised Edition, June 1577,
Iational Institute for Occupational Safsiy

&nd Hezlth 5 Included to provide Informa.

- tion oo the nonneoplastic effects of expos

sure to inorganic arsenic. Such effecis
should not oceur if the OSHA standards sre
folowed.

A, Local=Trivalent arsenic compouzds
are corrosive to the skin. Briaf coniect bea
no effect but prolonged contact resuits iz a
local hyperemis endd Iater vesicular or pus-
tular eruption. The moelst mucois mem-
branes are most sensitive to the lmritast
gction. Conjunctiva, molst and macerated
sreas of skin, the eyelids, the angles of the
ears, nose, mouth, and respiratory muctsa
are siso vulnerable to the irrftant efiects
The wrists are conumon sites of dermatiis,
as are the genltalia if personal hyglene s
poor, Perforations of the nasal septum may
oceur. Arsenic trioxide and pentoxide sre
capable of producing skin sensitization and
econtact dermatltis. Arsenic Is also capable of
producing keratoses, especlally of the palms
and soles.

B, Systemic—The aoute toxic effects of er-
senie are generally seen following Ingestion
of Inprganic arsemical compounds. This
rarely oceurs in an industrial setting. Syop-
toms develop within % to £ hours following
ingestion and are usually characterized by
constriction of the threat followed by drs-
phagla, epigastric pain, vomiting, and
watery diarrhea. Blood may appeat in vomi-
tus and stools. If the amount ingested is suf-
fictentl¥ high, shock roay develop cue io
severe fluld 10ss, and death may ensue in 24
bours. If the acute effects are survived, ex-
foliative dermatitls and peripheral neuritis
may develop.

Cases of acute arsenical poisoning due to
inhajation are exceedingly rare in industry.
When it does oceur, respiratory iract symp~

* toms—eough, chest pain, dyspnea—gicdl- .

ness, headache, and extreme general weakx-
ness precede gastrointestinal symploms
The acute toxlc sympiloms of irivalent ar-
senleal poisoning are due to severe inflem-
mation of the mucous membranes and
greatly incressed permeabllity of the blcod
capillaries,

 Chronic arsenical poisoning due to Inges-
tton iz rare and generally confined to pa-
tients teking prescribed medicatiops. Bow-
ever, it can be & esncomitant of inbaled in-
organie arsenie from swallowed sputum and
improper eating habits, Symptoms are
welght 1oss, nansea and ciarrhea alternating
with constipation, pigmentation and enip-
tion of the skin, loss of halr, and peripheral
peuritis, Chronfc hepatitis and cirrhesis
have been described. Polyneuritls msy be
the salient feature, but more frequently
thers are numbness and parastheniss of
sglove and stocking™ distsibution. The s
Jesjons are usually melanotic and keratotic
and may occesionally take the form of an
intradermal cancer of the squamous ceil
type, but without nfiltrative properiies
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s8nite-potassium drsenite, or sodiuma drsen. * Horlzontal White “lines (striations)”

oA “th
finzemalls and toenails are commonly seen
in chronic ersenical polsoning and are con-
sidered to be a dlugnostic accompaniment of
ersenjcal polyneuritis. o
Inhalation of inorganic arsenec com-
pounds is the most common cause of chron-
¢ poisoning in the industrial sltuation, This

condition Is divided into three phases based
" on signs and symptorms.

First Phase; The worker complains of
weakness, loss of appetile, some nauses, oc-
caslonal vomiting, » sense of heaviness in
the stomach, and some diarthea, .

Seeond Phase: The worker complalns of
conjunctivitis, a catasThal state of the
raucous membranes of the nose, larynx, and
respiratory passage. Coryza, hoarseness, and
mild tracheobronchitls may occur. Perfors-
tion of the nasal septum is common, snd Is
probably the most typlecal leslon of the
upper respiratory tract In occupational ex-
posure to arsenical dust, Skin lesions, ecze-
matoid and ellergic In type, are commen,

Third Phase: The worker complains of
symptoms of peripheral neuritis, inftially of
hands and feet, which Is essentially sensory.
In more severe cases, molor paralyses occur;
the first muscles affected ave usually the
toe extensors and the peronel. In only the
most severe cases will paralysts of flexor
museles of the feet or of the extensor mus-
clez of hands occur.

Liver damage from ehronic arsenical pol-
soning Is still debated, and as yet the ques-
tion is unanswered, In cases of chrondc and
geute srsenleal poisoning, toxie effects to
the mvyvocardium have been reported based
oo EXG changes. These findings, however,
sre now largely discounted and the EKG
changes are ascribed to electrolytz distur-
bances concomitant with arsenicalism, Inha-
1ation of arsenie trloxide and other Inorgan-
e ar3enical dusts does not give rise to radio-
logical evidence or pneumotoniosis. Arsendc
does have a depressant effect upon the bone
marrow, with disterbances of both erythro-
poiesis and myelopoiesis.

[Section 1910.1018, Appendix C, paragraph
IL.B. corrected at 43 FR 28472, June 30, 1978}
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* YIL SFUTUM CYTOLOGY
Sputum can be collected by aerosol inhe-

1zation durlng the medical exam or by s5pon--

tapeous early moming cough at home.
Sputum fs [nduced by transoral inhalation
of -an aerosolized sotution of elght per cent

{8 percent) sodium chloride In water. Alter -

inhaling as few as three to five breaths the

[Sec. 1910.1018 (Appendix CI]




+  31:8358

REFERENCE FlLE

All sputum should be cellected directly Into
sixty percent (60 percent) alcchol. )
Scientiflc evidence suggests that chest X.
rays and sputum eytology should be used to-
gether as screentng tests for Jung tests for
Jung cancer in high risk populations such as
workers exposed to Lnorganic arsenle. The

be perlnrmed every six mont;
on workers who are 45 years of age or older
or have worked in the regulated area for 10
or more yeara. Since the tests seem to be
complementary, it may be advantageous to
nlternate the test procedures. For Instance,

chest X.rays could be obtained in June and’

Deoember and sputumn cyiclogles could be
- [The next page is 31: 3421]

Occupational Safety & Health Raﬁoncr

btained in March md Sept-ember. Facllltles
for providing necessary dlagnostic investiga-
tion: should be readily avallable ns well as
chest physiclans, surgeons, radiologists, pa-
thologists and immunotherepists to provide
g0y pecessary treatment services.

[Scctmn 1910.1018added at 43 FR 19624 Mny
., 1978; effective August 1, 1978]
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__cgmpartment with a door and walls

Y

npnpotiasle substance shall be such af
*td prevent backflow or backsiphionage
ko a potable water system.

jit) Nunpotable water shall not
uscl for washing any portion of he
perspn, cooking or eating utensils,f or
clot? iug‘. Nonpotable water may be ysed
for cleaning work premises, other fihal
food processing and preparation prem
fses ahd personal service rooms: | Pro-
vided, \Chat this nonpotable watef does
not cor\tain concentrations of chejnicals,
fecal coliform, or other substanced which
could cipate Insanitary conditioys or be
harmfullto employees.

{c) Tojlet facililies~—(1) Generol—
(i) Except as otherwise Indicatéd in this
subdivision (1), toilet facilitiesf in toilet
rooms sepayate for each sex, shill be pro-
vided i{n 2§l plzces of emplbyment in
accordance yith table J-1 of ihis section.
‘The numbe of facillties to be provided
for cach sex khall be based $n the num-
ber of emplojees of that sgx for whom
the facilities gre furnished! Where tollet
rooms will be decupled by/mo more Ehan
one person at attims, can e locked from
the inside, and cpntain aifleast one water
closet, separate ¢ !]et ogis for each sex
need not be proviged. ere such single-
0CCUpanCy Yooms hav _more than one
toflet fachlity, onl} one such facility in
each toflet room shklljbe counted for the

: pmpose of table J-1}

TABLER J-1
. AMintmum npumber of
Number of employeest water closets?
1 to 16 . f1, .

—_— 2
—f 3.

4.

b.

Minlmiusn numbder of ;

Number of emplogees:  waler closets? |’
111 to 150. 8. - .
Qver 1606_._.__ 1 additdnal fixturs for
- each \additional 40

emplogees,

1'Where toile} facilities will ot be used by.
woman, urinalf
water closetsf except that thel number o
water closets fin such cases shall not be/ré-
gu;ed to leasfthan 24 of the minkmum speci-

o, -

{1 ’I‘h requirements of subdivision
{i) of thisfsubparagraph do not apply to
mobile cré¢ws or to normally unkttended
work locgtions -s0 long fas 1oyees
working fat these locations have trans-

porfatich immediately/ availajle to

nearby ftoilet facilities which mept the
. other frequirements of| this sulpara-
. Braph.

(11¥ The sewage disp method §hall
not epdanger the heaith of emplo .

(iv) [Revaked)
(v tRevoked
i} [Revoke

( it} [Revoked]

2) Construction of toilel rooms.—i§)

Egch water closet shall occupy & separa

artitions between fixtures. sufficientl
feh to assure privacy. /

s

/ ?/0?9’ ’ (0)(3)

may be providid instead of 5

toilet focilities.
(i) {Revoked]
{iii) [Revoked]

shing facilities shall be
in a sanitary condition.-

2) Lavatories.— {1} Lavatories shall
be made available in all ptaces of employ-
ment. The requirements of this subdivision
do not apply to mobile crews or to normally
unattended work locations if employees work-
ing at these locations have transportation
readily available 10 nearby washing facilities
which meet the other requirements of this
paragraph,

Table J-2 [Revoked]

(il Each lavatory shall 'be provided
with hot and cold running water, or
tepid running water.

{ii{}) Hand soap or su-ni]ar cleansing
pgents shall be provided.

({iv) Individual hand towels or sections
thereof, of cloth or paper, warm air
blowers or clean individual sections of
continuous cloth toweling, convenient to
the lavatories, shall he provided,

{v} [Revoked)

(vi) [Revoked]

(vii) [Revoked] .. --—"“‘\

{3) Showers-—(1) Whenever showers

‘are reguired by s particular standard,

the showers shall be provided in accord-
snce with subdivisions (ii) through (V)
of this subparagraph.

(ii) One shower shall be provided for
each 10 employees of each sex, or nu-
merical fraction thereof, who are re-
quired to shower during the same shift,

(iii) Body soap or other aphropriate
cleansing agents convenient to the show-
ers shall he provided as specified in para-
graph {d) (2) (ii1) of this zection.

{iv) Showers shall be provided with
hot and cold water feeding a common
discharge line.

{v) Employees who use showers shall
provided with 1ndw1dua.1 clean towels.
“hinge rooms—WHENever —efn-
ployees are required by a particular
standard te wear protective clothing be-
cause of the possibility of contamination
with toxic mslerials, change..rooms
equipped with storage facilities Ior
street clothes and separate storage fm-
cilities for the protective clothing shall
be provided.

(f) Clothes drying facilities—Where
working clothes are provided by the em-
ployer and become wel or are washed
between shifts, provislon shall be made
to Insure that such clothing, is dry be-
fore reuse.

{g) Consumption of food ard bever-
ages on the premises-~—(1) Application.—
This paragraph shall apply only where
employees are permitied to- consume
food or beverages, or both, on the
premises,

- {2} Ealing and drinking aoreas.--No

food or beverages in a toilel room nor in
anv area exposed to a foxic material.

3) VWaste disposal coniginers—Re-
ceptactes constructed of smooth, corre-
sion resistant, easily eleanable, or dls-
posable materials, shall be provided and
used for the disposal of waste food. The
number, size, and location of such re-
ceptacles shall encourage their use and
not result in overfilling. They shall be
emptied net less frequently than once
each working ‘day, unless unused, and
shall be malntained in & clean and sani-
tary condition. Receptacles shall be pro-
vided with a solid tight-fitting eover
unless sanitary conditions can be main-
tained without mse of & cover.

{4} Sanitary storage-—No food .or

beverages shall be stored In toilet rooms
or in an area exposed to & toxic material.

(hy Food handling-—All emplovee
food service facilities and operations
shall be carried out in accordanece with
sound hygienic principles. In all places
of employment where 211 or part of the
focd service is provided, the food dis-
pensed shall be wholesome, free from
spollage, and shall be processed, pre-
pared, handled, and stoted in such a
manner os to be protected against
confamination.

[Section 1910.141 amended at 38 FR 10932,
May 3, 1973, effective June 4, 1973; Sections
\1910 141 {b) (1) (i), (1 {iv),
{b) 1) (vil), {c) (1) (iv) through
(i), (e) (2) (i) and (D), (c) (3)
/(l) throngh (i), (d) (2) (v) through

\

{(vii) and Table J-2 revoked; and 1%10.141
(d) (2 (i) amended at 43 FR 48726, Oc-

!‘ fober 24, 1978, effective November 24, 1978]
|

$,1910.142° Temporary labor camps.
a) Site. (1) All sites used for cardps
bz adequately drained. They g
j su_‘bject to perlodic flooding

\E
)

emplovee shall be allowed fo consume

Occupationa! Sofety & Healfth Reporter
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