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I . SI!M"tARY 

On April 17, 198C, the National institute for Occupational Safety and Health (NIOSH)
conducted a health hazard evaluation of paint strippinq operations at and upon the 
request of the corporation of Veritas, Philadel ph ia, Pennsylvania. (SIC-7641) A 
walk-through survey, adminstration of non-di rec;ed medical ouestionnaire interviews 
and atomspheric evaluation for exposure to methylene chloride vapor were performed. 

Charcoal tubes and personal air sampling pumps were utilized to determine workers' 
exposures to methylene chloride vapors. The breathin~ zone, ti~e wei ~~ted average
concentration 	of operators at the paint strippi nq operation ranged from 633 t o 1017 
milligrams per c~~ic meter (~g/M3). At the sanding operat ion, the operator's r~A 
was 661 mg/'13. These exposures exceeded the NIOSH recO!!Ir.len~ed limit of 261 mf!/"'3 ­
8 hr. mA. NIOSH's short-time or ceiling limit of 174!1 mq/1.P was also exceeded in 
seven (7) samples, rang in<l up to 4880 mg/ M3 in pa int strippi n<l operations. Workers 
reported sympt oms of d izz i ness and t1recness , which are compatible with excessive 
expos11re. to (lle.thyl e.ne. ct(l or '('de. 

r-:-~ .., 
l On the basts of tile data obtained frOfll the ~:ersonal air sampling and . 

interview data, NIOSH determined that a hea.th hazard existed from 
over exposure to methylene chlori de at the Corporation of Veritas. 
qecommendation fo r Environmental controls, ~ersonal protection, and 
medical surveil lance are provided to eliminate the health hazard 
(page 5 ) . 

li. INTROOCCTION 

Under the Occupational Safety and ~al th Act of 1970* , NIOSH investiqates the toxic 
effects of substances found in the workplace, On March 25, 1980, a reques t wa$ 
submitted by the Corporation of Veri tas for a health hazard evaluation of their 
operations being per.formed ..at 1311 --Rtdge A~enue, Philadelphia, Pennsy-lvania. 

*Section 20(a )(6) of the Occupati.ona1 Sa,fety· and ttea,1tl\ Act of 19.70, 2.9 U.s. C. 
669(a)(6), authorizes the Secretary of He~lt, ancl Human Servi.ces, following a 
written re~ucst by any· employer or authorized representative of employees, to 
determine \'lhether any- substance normally- ~oltncl in the p1ance of emp1o,Y111ent has 
potentially to~tc effects in such concentrations as used or found. 
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T~ request stated tttat the Corporation of Veritas is a non-profit work rehabilitation 
project for alcoholics/alcohol abusers which is funded by CETA. They have i~stalled 
an exhaust fan, purch4sed respirators, face snlelds and protective cl othina for 
th.ose. 1!111Ployees ctirectly \fl contact ~Ji th trte pa 1nt stripper and wanted to ascertain 
1f t~ese contro;s ~re adequate. Cn April 17, 1980, Walter J. Chrostek, NIOSH 
Regional lndustrjal Hygienist, conducted an industrial hyqiene walk-through s~rvey 
of the 1311 Rtdge Avenue location. The purpose of the s~rvey was to determine the 
conditions of use and controls available. F~ve employees we~e also questi oned about 
what ef~ects the strioper may have on them. 

I I !. BACKGROUND 

This plant is engaged in strippin9 paint from ~tood and metal. Sol'le of these items 
may also later be repainted. 

The operations are carried out in a building approximately 80' X 30' with a 25' 
ceiling. 

Arti cles which are to be stripped are brcught i nto the plant. Hardware wh;ch may
be on these articles is removed. These obj ects are then olaced in a 12 X 6 feet 
tank, approxi~ately 40 inches hioh. This tank contains about 18 inches of the 
liqui d stripper. Information subseouently obtained from the distributor indicates 
that the stripper contains methylene chloride, nethyl a1cohol, ammonia and a 
surfactant. 

Following a period of soakin~ . two employees utilize scrub brushes to relllOve 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 drainaoe are availab l e 
and hosed off. Following a drying period, hand ffnishin~ Is perforMed. 

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

IV • f:VALUATJ ON OES·lGrt AND METHODS 

Ouring t~is evaluation, eleven personal and qeneral air samples were collected on 
cltarcoa1 t11be.s with persona1 air samp ling pumps . The samples were then analyzed 
for methylene ch.lorid e l)y gas chrcmotograohy according to NIOSH uethod 5329 with 
modifi cations. Two bulk samples cf the strippinq co~pound were also collected. 
Su~se.auen': info!'"lati.on fr0111 the distri butor revealed that the major component of 
the str:pner is- me.t~ylene. ch.lortde, howe11er 1 lesser amollnts of J!lethanol, amenia 
and a surfactant a,re also prP.sent. tlo atmospheri.c sampl in!l was performed for 
metl:tanol nor a,~onia, a,s t hi's 'lnformatton was not available at the tif'le. 

V. fVALUATION. ·cR·l'Tt:RtD, 

The cr 1 teri~ for methylene chl or i de for thi s eval uation were taken from three ~ources, 
yiz., OSHA2, NI OSH3 , and ACGIH4 and cl!'e [)resented in tile Table. Altro•.1oh no evaluati on 
was oerfonned for (!lethano 1 or CIJilll(lni"a, the envi ronmenta1 criteria for t hese substances 
ts a ) ~o pres~ted.: 

http:info!'"lati.on
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Substance NIOSH 

Methylene Chloride 	 1740 mg/M3* 8 hr. TWA 700 mg/M3 8 hr. TWA 261 mg/M3 3s hr. TI4A 
3448 mg/M~ {Accept . C.**) 870 mg/M3 STEL 1740 mg/~. Ceiling 
6897 mg/H (max. - 5 mins. 

in 2 hrs.) 

Methanol 260 mg/M3 260 mg/M3(skin)*** 260 mg/M3 for 15 
minute Cell ing 

Ammonia 18 mg/M3 35 mg/M3 for 5 
minute Ceiling 

3 
*mg/M - denotes milligrams of contaminant per cul>ic meter of air sampled.
**C- denotes ceiling value that should not be exceeded. 
*** Skin - refers to potential contribution to the overall exposures by the 
cutaneous route includ ing mucous membranes and eye, either by airborne, or more 
pa~ticularly, by direct contact with the substance. 

Vl. TOXICITY OF THE STRIPPER COM~ONENT5 

Metnylene Chloride 
Local - Repeatec 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 liquid 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, i rritabil ity, 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 encephalopathy with hallucinations, 
pulmonary edema, coma , and death. Cardiac arrythrnias have been produced in animals 
but have not been common in human experiences. Exposure to this agent ~Y cause 
elevated carboxyhemoglobin levels which may be significant in smokers, or workers 
with anemia or heart disease, and those exposed to 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 liver damage due to either. 

Methyl Alcohol 
Lo cal - Contact with 1 iquid can produce defatting and a'mild den~1atitis. Methyl
alcohol is virtually non-irritati ng to the eyes or upoer rc~piratory tract beiow 
2,000 ppm, and it is difficult to detec! by odor at less than this level. 

Syste~ic -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 vis; on, pain in eyes, 
loss of central vision, or blindness. Other central nervous system effects result 
from narcosis and include headache, nausea, giddi ness, and loss of consciousness. 
Fonmic 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 methano1 by slowing its metabolism. 
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fll1111on i a 
~oca i - Contact with anhydrous liquid a~nia or with aqueous solutions is 
intensely irritating to the mucous membranes, eyes, and skin. Eye sym?toms range
from lacrimation , ble~harcspasm, and palpebral edema to a rise of intraocular 
pressure, and o~~er signs resembling acute-ang1e closure glaucoma, cor.neal 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 lnd nose may be sufficiently intense to compel
workers to leave the area. If escaj)e is not possible, there may be severe irrita­
tion of the respiratory tract with the production of cough, glottal edema, bron­
chospasm, pulmonary edema, or respiratory 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. (TW.~ 633-1017 mg/113) The sanders' exposure (no respirator), whose 
station was approximately 10 feet down wind from the stripping tank, r~nged from 
1737 to 2091 milligrams per cubic meter of air sampled. (1'\oltl, 661 mg/M ) These 
concentrations exceed environmental criteria (NIOSH and ACGIH) for an 8-hour 
working d~y and in some instances the permissible short term exposure levels 
(ACGIH, NIOSH, artd OSKA). 

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 j)resent 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 \tere interviewed concerning adverse health effects they may have 
experi enced from their exoosure to methylene chloride. Their exposure to methylene 
chloride ~1as one year or less. The complaints were of becoming tired and dizzy 
~~~en working at the stripping operation. These conditions 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 protec tive 
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. l~one of the e~loy!!es 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 1 lquid 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 insta11ing a false bottom would facilitate the 
employee to get at t he object to be stripped without putting his head into the tank. 
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·	i. The object that was paint stripped must be carried approx~mately 50 feet to an 
area where water and sewage facilities are available. naving these facilities in 
area adjacent to the stripping tank would abate unne~essary exposure to methylene
chloride. 

At the present time a window fan is util ized to exhaust the contaminants . The 
fan fs so located that it has no effect on exhausting the contaminants from the 
tank. Enclosing the stripping/washing area and relocating the fan would facjlitate
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 wir.d from the 
exhaust fan. 

II I. RECOI~t·~Ei'lDJ17IOOS3 

a) Medical 

Due to the possible toxic interaction between ethyl alcohoi and the paint stripper 
component s and the special nature of the workforce at this plant, a careful ~dical 
evaluation should be given these workers so as to minimize adverse health effects. 
These examinations should include, but should not be limtted to: 

1) A medical history to include the occurrence of headache, dizziness, fatigue, 
pain in the limbs, 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 metrylene chloride exposure due to CO from tobacco 
SlllOki ng. 

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 
protect ive 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 also exhausting the contami­
nant would be facilitated. 

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

6} Redesign the dipping so that the level of the so~ution is high and the 
employees do net have to put their heads into the tank while brushing the i terns. 
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Regional Industrial Hygienist 
Project Leader, HETAB, NIOSH 
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Division of Surveillance, Hazard 
Evaluations and Field Studies 
Cincinnati, OH 

Report Typed By: 	 Hiche1le OiCostanza 

Secretary 

N;QSH, Region Ill 

Philadelphia, PA 


Acknowledgements 

~aboratory ~,alys~s: 	 Utah Biomedical Test Laboratory 
Salt Lake City, UT 

X. 	 OISJ3lBUTl0!-! Ai'iD AVA!LASillTY 

cop:es of this Determination Report are currently available upon request from 
:I!OSH, Division of Technical Services, Information Resources and Dissemination 
Section, 4676 Columbia Parkway, Cincinnati, OH 45225. After 90 days, the report 
will be ava11able through the !iational Technical information Service (NTIS), 
Springfield, VA. Information regarding its availability through NTIS can be 
obtained from NlOSH, Publications Office at the Cincinnati address. 

Copies of this report have been sent to: 

1. 	 Corporation of Veritas 
2. 	 James Goudloc~. Employee Representative 
3. 	 NIOSH, Region Ill 
4. 	 OSHA, Region III 

For the purpose of informing the 20 employees of the results of the Corporation of 
Veritas survey, the employer shall promptly "post" for a period of 30 calendar days 
the Determination Report in a prominent place(s) for their perusal. 
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NIOSHJ 

261 ;;,g/!>!J Ohr. TWA 
1740 "9/H3 Ceiling 

'no/A 

Table 
corporation of Veri t.as 

Philadelphia, PP~nsylvania 
Hit£ 80-108 

3Breathing ZOne and <•nera1 Air Concentrations of Methylene Chlor.i.de 009/K • 

Sample 
NUIIIber Job Description 

~ril 17 1 

Sa!I!Pling Period 

1980 

concentration• TWA.•*• • 

2 
5 

10 

Paint Stripping 9:50-11:26 
11:26-12:35 
13:30-15:22 

2091 
2393 
1092 

1017 

1 Paint Stripping 9:55-11:22 2508 633 
4 11:22-11:58 2381 

l Sanding 9:55-11:28 2122 
6 11:28-12:37 1737 6Gl 

7 P"int SL.cipping 13:30-14:24 4882 
0 14:24- 15:22 2724 909 

Sanding(midd1e o! room) 13:27-15:25 94 23 

General Air (stripping area) 11':45-15 o2S 1041 

<r.~g/MJ denotes - milli11rams of met.hylene chloride per cubic meter of air sampled 
•• OBZ denotes - employee breathing zone 
***OE denotes - employee exposure 
••**TWA denotes - tim. weighted average 

£nviror:mentlll Standards 

Substance OSIIA2 _ACCtl\4 


7 Tw~A-----------i=74~0~oq~/~M~l-8~h~r~.~.Methylene Chlori<lo 700 ng/MJ 8hr. TWA 
3448 mg/H~(Aceept. Ceiling) 870 mq/H3s·rE!. 
689} J!19/K (-x.-5 mins in 2 hrs) Intended change 360 mg/H3 Rhr. 
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I 5-60 INOUS'fniAL V£NT(L,\TIO~ 

Locote tokeolls 15' on centu 
0 = SOclm/s-;fl drain oo:ud oreo, 

bul no/less /han /00 lpm tndroll 
/hrou91l oper.ir.9s 

Entry losF0.25 duct VP 
Duel velocity= 1000-JOOOipm 
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.. . 

! ' 

.­...·. 

-Oc-125 cfm/sq II of /(lnk and <froi"ntoord oreo 
S.bt Yc!ccily =2000 ft>m 
Entry /C$S: 1.78 s!:;.' VP -r 0.25 duel VP 
Duel v~/ocilyr-/ 0{)0-3000fpm 

NOT£: For dt:latls on drying oven, See VS· 602 

For air drying in a room or 
enc/o:;ure, see Section 2 for 
dilution vc.?tl:'otion required. 

For cCI1slructic.? and safely, 
con:;u/1 NFP-1. fll~J 
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I JNOOSTJ'lL\L VENTILATIOI'> 


OPEN SU!lfAC£ TANK OESICN DATA (!08) 


A. Duct velocity • ZCOO fpm mlointum. 

8.. Entry loss • 1.18 slot VI' plus d~c• entry loss. 


C. M2~lmum plenum velocity • i slol velocity. Sec Section 4. 

0. Slot •clocity ·• 2000 Cpm unl•ss distri~utlon provided by wetl-dcsi,ncd, t>porod 12keo!C. 
E. Provid~ omple are:l :.t sm~ll er.d oC pl~num. 
F. 	IC L • 6 r ..t or crcuer, m~ltlplc takcolls ore desinbte. 

1t L • 10 fee-t or r:-e~ter, mdlt~ptc l:tkeo({s ;:--~ nec;eas.o.ry. 
C.. 	 T211lc width (!A~ "'"ans the elleetlve widtn over "·htcb <he hood most pull otr to o~rr-..te (Le., ..-here lhe 

boocll3ce is set b~clt froin the «!~• or the tonk, this sot b~ck must be odded in me•surinc Unk 'Nidth). 
II W • 20 inches, slot on one side suil>hle. 
U W • 20 to 36 inches, slot• on both sides are duiroblo. 
JC W • 36.to ~8 inches, slots nn both sides are necrss> ~y unlus >II other conditions >re optimum. 
UW • 48 inches or sre2ter. local e.tha\lst is not u..su21ly pr~c!lc:al. Enclosure i.s best. (Also see 
Puh-Pull, Flt::ure 4·11.) 	 . 

~ Ls oot practicable to ventilate :across the ton: dimension ot z bnk v.•hou ratio ~ 'xcc~s 2.0. Jt ls u:n­

W 
dulnbl~ to do so when L exceeds 1.0. 

H. Liquid level to be ~t le:>.St G lnche.s below top or t.~'lk. 
J. 	 Hood typts A, C, 0 ond E 2re prderrod--ptonu:u ~cts os !>orne to room air current$. 
J. 	 Provldt t-oclosures or removable coYer-son tar...k if rossible. 
X.. 	 Provld~ ductwork with eh:~couu ~nd dr-atns ~nd corrosion-resist:ant coatinc- U nrce.s~ ry. Use nexible 

<01'Jaeclioa at r~c inlet. 
.L. 	 Jnsbll b:t!Cies to reduce cross<lnns. II impossible, \ocreose con trol velocity by v.Ctor analysis. 

Barno Is • vertical plate tho some lcn;th os tank and wil.h top or pl>t~ a$ hi;h u C..nk Is v.·idc. lC e.,h.oust 
bood Is oo side or C..nk a:ain•t • bultdiot; ...,u or doao to ~~. ills perltctl)· !>a![led. 

< 
Volume Coleulotlon Cor Good Conditions (1\o crcssdr~rts, 'adcquote >nd well-distrib-.lted tnake•Jp air): 

1. 	 Determine huard potenti"llrom T•ble :>-S-1 uslns inlormotion !rom Thres.~old Limit Voloe, Solvent 
Flnsh Point, Soh•cnt Dryln~ Time Tnbl•s in Appendl.x or T:tblt 5-S-6. 

:Z.. 	 Determine contaminant evolution nte from Table 5-5-2 ee~ployln; n~mber deootin' hl~hut r.>nge (see 
'hble 5~$-6). 

' 3. 	 From "nblc S-5-J choose minimum eontrot Ytlocit~~ ac:cocdln: to hnz:ud pottntlal, e·tolutlon r..t~~ a~:.t 
Joood dcslcn (s~ T:.bl" S-5-5 for I:'Jpic"l poo.:osso5}. 

4. From Ta~lt 5-5-4 select lho cCm/sq n !or ~nk dimensions and bnk locdion. 

'- M~lllply ~c.lr. • reo by nlue ol>t2iocd Crom ~blo $-~-4 to c>kul>tc rcqulr~ •io volun1e. 

Example Problem; 

ClTen: 	 Chrome J>l•lio-: T:>nlc I)' x 2. 5'. 
High productiO!l docor.otive c~roc••­
FI'e• st:.nding- in room.. 

l\o crass dn.rts.. 


a. 	 Tonk Hood. Set VS-503. USC> hood • A• alan~; 6' sld•. Hood octs as b•Hte. 

w • 2.5' 

t. • 6.0,' 

W/L a 0.42 


b. Component - Chromic Acid 

Huard potcnciol: A (from Table $-$-1; From Appcodi,,: TLV • 0.1 m-:Jn•3 
Tb;sh rolnl • Nt•t:li;;ible) 

It> to oC &volulion: I (From T>ble :>- S-2; Front 'hblo ~-5-G; CasJtn~ ra:o • hi;;h) 

Cbss: A-1 

Control Velncity • 150 fpm.(f'l">m Toblo :>-5-~) 


1Uni rT".um F:.a.h~uSt Ibt e • 21~ dm/rt'Z (rrom i~blc 5-5·4; O~Cfh::d :.H\k, 

),Unlmum E.'~u~( 'ioh.unc - 225 lt 15 liiq ft ~ ll';~ elm 
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