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U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
CENTER FOR DISEASE CONTROL
NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH
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June, 1980

SIMMARY

On April 17, 1980, the National institute for Occupational Safety and Health (NINSH)
conducted a health hazard evaluation of paint strippina operations at and upon the
request of the corporation of Veritas, Philadelvhia, Pennsylvania. (SIC-7621) A
walk-through survey, adminstration of non-directed medical cusstionnaire interviews
and atomspheric evaluation for exposure to methylene chlorida vapor were performed,

Charcoal tubes and personal air sampling pumps were utilized to determine workers'
exposures to methylene chloride vapors. The breathing zone, time weiohted average
concentration of operators at the paint stripping operation ranged from €33 to 1017
miliigrams per cubic meter (mg/M2), At the sanding cperation, the operator's TWA
was 661 mg/"3, These exposures exceeded the NIOSH recommended 1imit of 261 ma/™3-
8 hr. TWA. NIOSH's short-time or ceiling limit of 1749 mg/M> was also exceeded in
seven (7) samples, ranging up to 4880 mg/M3 in paint strippina obsrations. Workers
reported symptoms of dizziness and tiredness, which are compatible with excessive
exposure to methylene chloride.

- —— - Fr—

On the basis of the data obtained from the personal air sampling and
interview data, NIOSK determined that a hea!th hazard existed from
cver exposure to methylene chloride at the Corporation of Veritas.
Recommendation for Environmental controls, nersonal protection, and
medical surveillance are provided to elimirate the health hazard

(page 5). |

INTRODUCTION

Under the Occupational Safety and Health Act of 1970*, NIOSH investigates the toxic
effects of substances found in the workplace. On March 25, 1989, a request was
submitted by the Corporation of Veritas for a health hazard evaluation of their
operations being performed at 1311 Ridge Avenue, Philadelphia, Pennsylvania.

*Section 20(a)(F) of the Nccupational Safety and Health Act of 1970, 29 U.S.C,
669(2)(6), authorizes the Secretary of Health and Human Services, followine a
written request by any employer or authorized representative of employees, to
determine whether any substance normally found in the plance of employment has
potentially toxic effects in such concentrations as used or found.
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The request stated that the Corporation of Veritas is a non-profit work rehabilitation
project for alcoholics/alcohol abusers which is funded by CETA. They have installed
an exhaust fan, purchased respirators, face shields and protective clothina for

those employees directly in contact with the paint strioper and wanted to ascertain

if these controls are adequate. Cn Apri) 17, 1980, Walter J. Chrostek, NIOSH

Reaional Industrial Hygienist, conducted an industrial hyciene walk-through survey

of the 1311 Ridge Avenue location. The purpcse of the survey was to determine the
conditions of use and controls available. Five employees were also questioned about
what effects the stripper may have on them.

BACKGRNND

This plant is engaged in stripping paint from wood and metal. ©Some of these items
may also later be repainted.

The operations are carried out in a building approximately BO' X 30' with a 25'
ceiling.

Articles which are to be stripoed are brcught into the plant. Hardware which may
be on these articles is removed. These chjects are then placed in a 12 X 6 feet
tank, approximately 40 inches hioh. This tank contains about 18 inches of the
liquid stripper. Information subsequently obtained from the distributor indicates
that the stripper contains methylene chloride, methy] alcohol, ammonia and a
surfactant.

Following a period of soaking, two employees utilize scrub brushes to remove the
paint which has been softened. After the finish has been removed, the object is
taken approximately 50 feet across the room where water and drainage are available
and hosed off. Following a drying pericd, hand finishino is performed.

Employees rotate through the strippina operation and work for a period of two
hours per day.

EVALUATION DESTGN AND METHODS

During this evaluation, eleven personal and general air samples were collected on
charcoal tubes with personal air sampling pumps. The samples were then analyzed
for methylene chloride By gas chrcmotogranhy according to MIOSH Method S329 with
modifications. Two bulk samples cf the stripping compound were also collected.
Subsecuent information from the distributor revealed that the major component of
the stripper is methylene chloride, however, lesser amounts of methanol, ammonia
and a surfactant are also present. Mo atmospheric samplina was performed for
methanol nor ammonia as this information was not available at the time.

FYALUATION. CRITERLA

]

The criteria for methylene chlgride for this evaluation were taken from three sources,
viz., OSHAZ, NIOSH3, and ACGIH? and are oresented in the Table. Althoush no evaluation

was performed for methanol or ammonia, the environmental criteria for these substancas
i{s also presented.
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Substance as ACGIH NIOSH
Methylene Chloride 1740 mg/M>* 8 hr. TWA 700 mg/M3 8 hr. THA 261 mg/M3.8 hr. TWA
3448 mg/M3 {Accept. C.**)} 870 mg/M> STEL 1740 mg/M> Ceiling
6897 mg/M3 (max. - 5 mins.
in 2 hrs.)
Methana) 260 mg/M3 260 ma/M3(skin)*** 260 mg/M3 for 15
minute Ceiling
Ammonta 35 mg/M3 18 mng3 35 mng3 for &

minute Ceiling

*mg!M3 - denotes milligrams of contaminant per cubic meter of air sampled.

**( - denotes ceiling value that should not be exceeded.

*** Skin - refers to potential contribution to the overall exposures by the
cutaneous route including mucous membranes and eye, either by airborme, or more
particularly, by direct contact with the substance.

TOXICITY OF THE STRIPPER COMPONENT®

Methylene Chloride

lLocal - Repeated contact with methylene chloride may cause a dry, scaly and fissured
dermatitis. The liquid and vapor are irritating to the eyes and upper respiratory
tract at higher concentrations. If the ligquid is held in contact with the skin,

it may cause skin burns.

Systemic - Methylene chloride is a mild narcotic. Effects from intoxication include
headache, giddiness, stuper, irritability, numbness, and tingling in the limbs.
Irritation to the eyes and upper respiratory passages occurs at higher dosages.

In severe cases, observers have noted toxic encephzlopathy with hallucinations,
pulmonary edema, coma, and death. Cardiac arrythmias have been produced in animals
put have not been common in human experiences. Exposure to this agent may cause
elevated carboxyhemoglobin levels which may be significant in smokers, or workers
with anemia or heazrt disease, and those exposed toc CO. Short term exposure to both
methylene chloride and alcohol may limitthe true effects of methylene chloride.
However, long term exposure to both may increase the 1iver damace due to either.

Methyl Alcohol

lLocal - Contact with 1iquid can produce defatting and a:mild dermatitis. Methyl
alcohol is virtually non-irritating to the eyes or upoer respiratory tract below
2,000 ppm, and it is difficult to detect by odor at less than this level.

Systemic - Methyl alcohol may cause optic nerve damage and blindness. Its toxic
effect is thought to be mediated through metobolic oxidation products, such as
formaldehyde or formic acid, and may result in blurring of vision, pain in eyes,
loss of central vision, or blindness. Other central nervous system effects result
from narcosis and include headache, nausea, giddiness, and loss of consciousness.
Formic acid may produce acidosis. These symptoms occur principally after oral
ingestion and are very rare after inhalation. Simultaneous alcohol (ethanol)
ingestion delays the toxic effects of methanol by slowing its metabolism.
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Ammon iz

Loca! - Contact with anhydrous 1iquid ammonia or with aqueous solutions is

intensely irritatinge to the mucous membranes, eyes, and skin. Eye symotoms range
from lacrimation, blepharcspasm, and palpebral edema to a rise of intraocular
pressure, and other signs resembling acute-angle closure glaucoma, corneal ulceration,
and blindness. There may be corrosive burns of skin or blister formation. Ammonia
gas is also irritating to the eyes and to moist skin.

Systemic - Mild to moderate exposure to the gas can produce headache, salivation,
burning of throat, anosmia, perspiration, nausea, vomiting, and substernal pain.
Irritation of ammonia gas in eyes and nose may be sufficiently intense to compel
workers to leave the area. [f escape is not possible, there may be severe irvita-
tion of the respiratory tract with the production of cough, glottal edema, bran-
chaspasm, pulmonary edema, or respiratcry arrest. Bronchitis or pneumonia may
follow a severe exposure if patient survives. Urticaria is a rare allergic mani-
festation from inhalation of the gas.

VII. RESULTS/DISCUSSIONS

Environmental sampiing results showed the concentrations of methylene chloride
of the strippers ranged from_ 1092 to 4482 milligrams per cubic meter of air
sampled. (TWAR 633-1017 mg(MB] The sanders' exposure {no respirator), whose
station was approximately 10 feet down wind from the stripping tank, rgnged from
1737 to 2091 milligrams per cubic meter of air sampled. (TWA 661 mg/M°} These
concentrations exceed environmental criteria {NIOSH and ACGIH) for an &-hour

working day and in some instances the permissible shert term exposure levels
(ACGIH, NIOSH, and OSHA).

No atmospheric evaluations were performed for methanol or ammonia as the composi-
tion of the stripper at the time of the environmental evaluation was not known.

If any appreciable amount of methanol was present in the work atmosphere the risk
would have increased as both methylene chloride and methanol affect the same
organs and give a synergistic effect.

Five emnloyees were interyiewed concerning adverse health effects they may have
experienced from their exnosure to methylene chloride. Their exnosure to methylene
chloride was one year or less. The complaints were of becoming tired and dizzy

vihen working at the stripping operation. These conditicns abate or are non-existent
when they are away from this operation.

Corporation of Veritas has been performing stripping for the past 2% - 3 years.
The present program is funded by CETA as an on-the-job training and rehabilitation
program for alcoholics/alcohol abusers. From the appearance of the protective
clothing, it appeared that the items were only recently purchased. A majority

of the respirators were not NIOSH approved. Some of the employees were observed
wearing canvas-type shoes. None of the employzes had received formal training in
the proper procedures to take when fitting the respirator nor were the respirators
stored or maintained in the proper manner.

During this visit some controls were discussed.

1. At the present time the liguid level is about 1/3rd of the tank. This necessi-
tates tne operator to put his head into the tank to get at the object to be stripped.
Decreasing the heightof the tank or instaliing a false bottom would facilitate the
employee to get at the object to be stripped without putting his head into the tank.
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2. The object that was pzint stripped must be carried approximately 50 feet to an

area where water and sewage facilities are avajlable. Having these facilities in

area adjacent to the stripping tank would abate unnecessary exposure to methylene
chloride.

At the present time a window fan is utilized to exhaust the contaminants. The

fan i1s 50 located that it has no effect on exhausting the contaminants from the
tank. Enclosing the stripping/washing area and relocating the fan would facilitate
in removing air contaminants and prevent unnecessary exposures to other employees;
exposure to the sander located approximately 10 feet down wind from the stripping
operation. See the attached Table.

The position of the strippers should be such that they are up wind from the
exhaust fan.

RECOMMENDATIONSS

a) Medical

Due to the possible toxic interaction between ethyl alcohal and the paint stripper
comporients and the special nature of the workforce at this plant, a careful medical
evaiuation should be given these workers so as to minimize adverse health effects.

These examinations should include, but shauld not be limited to:

1) A medical history to include the occurrence of headache, dizziness, fatigue,
pain in the 1imbs, and irritation of the skin and eyes.

2) Evaluation of fitness for the workers to use respirators.

3) Such a program should also provide the opportunity for advising the worker
of the increased hazards of methylene chloride exposure due to C0 from tobacco
smoking.

b) Environmental

1) Until such a time as adequate engineering controls are installed, supply
and require employees to wear personal respiratory protective equipment approved

by NIOSH for organic vapors when performing stripping and water washing off
operations.

2) Instruct the employees in the proper use and maintenance of the respiratory
protective equipment.

3) Canvas type shoes should be prohibited at the stripping operation. Clothing
impervious to the stripper should be worn.

4} Erect a separate room for the stripping and washing operations. At the
present time the stripping operation is done in one section of the large building.
After the paint is stripped, it is carried 50 feet across the building to the
water washing area, exposing all the works. By building a separate room, only
two employees would be exposed to the contaminants and alsc exhausting the contami-
nant would be facilitated.

5) Install local exhaust ventilation on the stripping tank. Several suggestions
are attached.

6) Redesign the dipping so that the level of the soluticn is high and the
employees do not have to put their heads into the tank while brushing the items.
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For the purpose of informing the 20 employees of the results of the Corporation of
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Table

Corporation of Veritas

Philadelphia, Pennsylvania

HHE B0-108

Breathing Zone and General Air Concentrations of Methylene Chloride quHJ‘

I

April 17, 1980

Sample
Humber Job Description Sampling Period Concentration®* THA® #* & Commant
2 Paint Stripping 9:50-11:26 2091
5 11:26-12:35 2333 1017 OBRZ . **
10 13:30-15:22 1092
1 Paint Stripping 9:55-11:22 2508 633 OBZ.
4 11:22-11:58 2181
3 Sanding 9:55-11:28 2122
[ 11:28-12:37 1737 661 QE#&*%
7 Paint Stripping 13:30-14:24 4882 B
2] 14:24-15:22 2724 909 ORZ
9 Sanding (middle of room) 13:27-15:25 a4 23 OE
11 General Alr(stripping area) 11145-15:25 1041
*mg/M3 denotes - milligrams of methylenes chloride per cubic meter of air sampled
** ORPZ denotes - employee breathing zone
***CE denotes - employee exposura
#rd4TWA denotes - time weighted average
Environmenta)l Standards 3
Substance OSHAZ _AcGIRY NIOSH

Methylene Chloride

6897 mg/M°

1740 mg/M? Bhr. TWA

3448 mg/M? (Accept. Ceiling)
(max.-5 mins

in 2 hrs)

700 mq/M” Bhr. THA

870 mg/M STEL

?;1 an!-!-' Bhr. TWHA
1740 mg/M? Ceiling

Intended change 360 anH3 Hhr. TWA
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INDUSTRUAL VENTILATION
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/ 5-60 INDUSTRIAL VENTILATION : .
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For oir drying in @ room or AMERICAN CONFERENCE OF
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SPECIFIC OQPERATIONS

5-63

Slol veiocily 2000 fpm

Q=50-/00 c/m/5q ft of fable fop.
. Duct velocity = Z500-3000 fpm
"Entryloss =1.78 slot VP + Q.25 ducl VP
Note: Sece "Open Surfacz Tonks", V5-503 end YS-504
- for olher suitchlz siel lypes. Air quantiiizs moy
be coleuloted on dilution basis if data is Gvailoble.
Moximem plenun velocity = /8 slof velocily.
- -Lorge plenum ecsential Tor good distribution.

#

AMERICAN COMNFEREMCE CF
GOYERNMERTAL INDUSTRIAL KYGIENHISTS

. = TABLE SLOT

DATE [~70 | VS§=-5035




—64 INDUSTRIAL VENTILATION

L

ol

OPEN SURFACE TANK DESICN DATA (108}

Ducl velocity = 2C00 {pm mininmum.
Entry loss = 1.78 slot ¥ P plus ducl enbry loss.

Maximum plenum velocity = -1,.‘; slot velocity. See Scclion 4.

Slot velocity ‘= 2000 [pm unless distribution provided by well-designed, tapered tzkeoll.

Provide ample area =t small end of plenum.

It L = 6 feet or greater, multiple takeofls are desimable. '

IfL = 10 fect or greater, mult:ple lnkeo((s are necessary.

Tank width (W) means the eilective width over which the hood mest pull air to operate (e, where the
bood [ace is scl back from the edue of the tank, this set back must be added in measuring nk width)],
HW = 20 inches, slot o one side suitable.

U W = 20lo 26 inches, slots on bolh sides are dulnbllr.

W = 3 to 48 inches, slots on both sides are necessary unless all other conditions are optimum,
W = 48 inches or greater, local cxhaust is not uswally practical. Enclosure is zest. lAlso see
Push- Pull, Figure 4-17.)

It Ls not practicable lo ventilale across the long dimension of 3 tank whose ratio % exceeds 2.0. It isun-

deslrable to do s0 when !E exceeds 1.0. _ -
Liguld level to be at least 6 inches below top of tank,

Hood types A, C, D and E are prefcrred--plenum acts as baffle to room air currents.
Provide enclosures or removable covers on tank il possible,

Provide ductwork with cleanouts and drains and corrosicn-resistant coating if ntc:ssa ry. Use Nexible
connection at [so inlet.

Install baffles to reduce crossdrafis. Il impossible, increase control velocity by vector analysis.
Ballle is 3 vertical plate the same length 25 tank and with fop of plate as high as lank |s wide. [ exhaust
hood s on side of Lank 2gainst a butlding wall or close Lo iL, it i5 perfectly baflled.

#

Volume Calevlation for Good Conditions (Ko ercssdralts, adeguate and well-distributed inakeup alr):

1. Determine hazard polential lrom Table 5-5-1 using information {rom Threshold Limit Yalee, Solvent
Flash Polnt, Solvent Drying Time Tables in Appendix or Takble 5-5-6, .

2. Determine contaminant evolytion rale from Table 5-5-2 employing number deaoting highest range (sce
Table 5-5-6).

3. From Table 5-5-] choose minimum control velocity accoeding to hazard polential, evolulion rate ard

2% From Table 5-5-4 select the cfm/sq Mt for tank dimensions and tank location.

BExample Problem:
Given: Chrome Plaling Tank 6" x 2.5°. ]

hood design (see Table 5-5-5 for typical processes). -

S Mulliply tack area by value obtained from Table 5-5-4 o caleulate required zir volume.

High production decorative chropie.
Free stonding in room.
No cross drafts.

2. Tank Hood. Sce ¥V5-50). Usc hood "A" along &' side. Hood acts as baflle
Wae 2y .
L = E.0" 1 - 5
W/L = 0.42 =

b. Component - Chromic Acid

Hazard potential: A (From Table 5-5-1; From Appeadix: TLV = 0.1 mz/m]
Flash point = Negliyible)

Rate of Evolution: 1 (From Table 5-5-2; From Table 5-5-G; Gassing rale = hizh)

Class: A-] ¥

Control Velnzity « 150 fpm.(From Table 5-5-3)

Minimum Fahaust Male = 225 n.lm,a"ﬂzl:me Tabie 5-5-4; Dalfled tank, T 0.42)

Minimum Exhaust Volume - 225 x 15 8q 1 = :I]"!n clm

= 5 - - .
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