This Survey Report and any recommendations made herein are for the specific facility evaluated and may not be universally applicable. Any
recommendations made are not to be considered as final statements of NIOSH policy or of any agency or individual involved. Additional NIOSH
Survey Reports are available at http://www.cdc.gov/niosh/surveyreports.

IN-DEPTH SURVEY REPORT

CONTROL TECHNOLOGY FOR REMOVING LEAD-BASED
PAINT FROM STEEL STRUCTURES
POWER TOOL CLEANING

AT

Muskingum County, Chio, Bridge MUS-555-0567 and MUS-60-3360
Olympic Pamting Company, Inc
Youngstown, Chio

REPORT WRITTEN BY
R Leroy Mickelsen
Kenneth R Mead
Caniel R Farvwick

REPORT DATE
November 1885

REPORT NO
ECTB 183-16a

U S DEPARTMENT OF HEALTH AND HUMAN SERVICES
Public Health Service
Centers for Disease Control and Prevention
National Institute for Occupational Safety and Health
4§78 Columbia Parkway, Mailstop R-5
Cincinnati, Ohio 45226


http://www.cdc.gov/niosh/surveyreports

BRIDGE FACILITY SURVEYED Muskingum County, Ohie
Brnidge MUS-555-0567
Bnidge MUS-60-3360
{Olympic Painting Company, Inc
PO Box 3032
Youngstown, Ohio 44511-0032

S1IC CODE 1721.1622
SURVEY DATES September 16 & 17, 1993
SURVEY CONDUCTED BY R Leroy Mickelsen

Kenneth B Mead
Daniel B Farwick

CONTRACTOR REPRESENTATIVE John Vouvalis, Owner
Olympe Pamnting Company, Inc
Youngstown, Oho

EMPLOYEE REPRESENTATIVE George Servone
Pamter Local 476
International Brotherhood of Painters and
Alhed Trades
291 MeClurg Road
Youngstown, Ohio 44512

FACILITY OWNER REPRESENTATIVE Harold Schultz
Structures Engineer
Ohie Department of Transpertation
23 S Front Sireet
Columbus, Ohie 43215

ANALYTICAL WORK PERFORMED BY Mark Millson
Division of Thysical Sciences and
Engineenng
4676 Columbia Parkway
Cincinnau Ohio 45226

DataChem Laboratongs

960 West LeVoy Drive

Salt Lake City, Utah 84123-2547
(801) 266-7700

MANUSCRIPT PREPARED BY Patncia ] Lovell and Debra A Lipps

11



DISCLAIMER

Mention of company names ar products does not constitute endorsement by the Centers for
Disease Control and Prevention

in



INTRODUCTION

The National Institute for Oceupational Safety and Health (NIOSH) 1s the primary federal
organization engaged 1n occupational safety and health research It 15 located 1n the Department
of Health and Human Services (DHI18), Centers for Disease Control and Frevention {CDC) An
umportant area of NIOSH research deals with methods for conirolling occupational exposure to
potentiai chemical and physicai hazards  The Engineening Control Technolopy Branch (ECTB)
of the Division of Physical Sciences and Engineering has been given the lead within NIOSH to
study the engineering aspects of hazard control

Berause of icreased reports of lead porsomng and silicosis among workers 1n the steel
structures paimting mdustry, researchers from ECTB developed a project to evaluate engineering
controls i this industry ' A baste need for nearly all steel structures 1s protection from

corrosion  Historically, lead-contaiming coating systems were used because they were low cost,
aesthetically appealing, and corrosion resistant  I'o adequately prepare the steel surface 1o
receive a new coating system, the old coanng niust be removed ? The cleaming process has
tradizonally been achieved by abrasive blasting  Abrastve blast devices are designed to dehvera
high-velocity stream of abrasive to remaove the coating as well as impart an anchor pattern on the
metal surface  The workers direct the blasting nozzles at the surface to be ¢leaned  As the paint
is removed small particles of lead paint, silieca (silica from abrasive or from surface coatings),
and other debns become airtborne  Lead poisoning and silicosis are not uncommeon among
wotkers who remove lead-based paints from brnidges and other steel structures

Two environmental requirements have been the driving foree lor contractors to contain pamt
chips, dusl, and used abrasive duning paint removal processes The Resource Conservation and
Recovery Act (RCRA) requires that waste matenal must be collected, tested, and classified as
hazardous or not hazardaus ® Secondly. the Clean Air Act limits levels of particles with an
aeradynamic diameter Igss than or equal 1o a nominal 10 mucrometers (PM10) to a maximum of
150 ug/m’ average concentration over a 24-hour peniod * The Clean Air Act also himats the
amount of arbome lead o 1 3 pgr‘m3, evaluated as a maximum arithmetic mean averaged over a
calendar quarter The containment structures used to collect waste matenals and control
emtissions have increased workers' nsk of occupational exposure to tead and other waste
matenals, by concentrating these agents in and around the paint removal containment structures

Support personne! as well as workers doing surface preparations are at nisk of lugh exposures to
potentially hazardous particulate mentioned above Support personnel may also receive
exposure when cantaiument structures (which may contawn or be contamminated with residual lead
and silica particles) are disassembled and moved or when handling abrasive and waste materials
High exposures have been observed for auxihary equipment operators and for those cleaming up
the site after pamnt removal has been completed *

Lead exposures dunng hand-held power icol use were evaluated durtng the remaoval of lead-
comamung paint  The power tools used at ths site included an electne wire brush, and a
pncumatic hammer (chisel) Also, two workers used 4-inch hand scrapers 1o remove paint from
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small 1solated areas prior to panting and one worker used compressed air to remove dust and
paint chips from the surfaces after power tool cleaning and hefore painting

BRIDGE SITE AND PROCESS DESCRIPTION

The paint removal work was done at two separate bridges which were situated on state roads
spanmng smail sireams Both bridges were last painted with a lcad-based paint  The existing
coatings on these bridges were 1n relatively good condition, with only mimor detenoration due to
weathering  Most of the weathenng was confined to the load-beanng areas of the bridge These
areas of deterioration were to be power tool cleaned 1o prepare the surface for painting  Areas on
the bndge which did not show signs of deterioration were not scraped or power tool cleaned
After cleaming, the newly prepared surface was painted with a nonleaded paint

At the MUS-355-0567 bridge (bndge site 1} on Route 555 1n Muskingum County, sections of the
steel were power tool cleaned and repainted only where paint had detenorated At the
MUS-60-3360 bridge (bndge site 2) on State Highway 60 i Muskingum County, sections of the
steel were power tool cleaned and repainted enly where old pamt had detenorated

The clectne wire brush consisted of a Black & Decker heavy duty gnnder {Automotive settes
6147, type 100, 120 volt AC, 6 0 Amp, 10,000 r p m ) with a 4 5-inch wire brush attachment
There was no ventilated enhaust an this power tool or shields to direct the dust flow  The power
was supplied by an electric generator with 120 volt output  The pneumatic hammer was
approxamately 2 feet long with an 18-inch long chisel wath a t-inch wide tip  There were no
product markangs oi the hammer and no engineenng conirols were attached Yo the equipment
The hammer was powered by an air compressor with output pressure of 120 pounds per square
inch (Ingersall Rand, 75 Prestige serics)

SAMPLING METHODS

This pant removal techmique was evaluated by collecting and analyzing bulk samples of paint,
personal breathing zone {PBZ) air samples of the wire brush operator, pneumatic hammer
operator, and hand scraper operatars, and area air samples  Work praciices and personal hypicne
practices were also observed and wipe samples were taken from the dashboards of company
trucks

BULK SAMPLES

Old pawnt was collected from the bndge by scraping the surface with a sharp chiset  The bulk
paint collection process remeved all of the top and :ntermedsate pamt coatings, leaving a metal
surface with only traces of the primer coating (less than 10 percent of the surface was covered by
thin traces of paimmt)  Samples were tahen from locations where the paint was being removed
Areas with both mtact and detertorated paints were sampled
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PERSONAL SAMPLES

PBZ samples were collected on 37-mm diameter, mixed cellulose ester membrane, 0 8-pum pore-
si1ze filters in closed-facc cassettes using personal sampling pumps (Model 224-PCXR7, SKC
In¢ , Eighty Four, Fennsylvania) each operating at 2 (t hiters per menute (Ipm) The sample
cassettes were attached to the lapel of the worker

AREA SAMPLES

Area samples for total lead and total dust samples were collected in the work area under the
bndge, on top of the bridge, and near the parked vehicles 200 feet from the work site One
addimonal inhalable dust samplc was collected 1n the work area under the bndge The area total
lead samples were cotlecied using the same equipment as for the PBZ samples The total dust
samples were collected on preweighed 37-mmy, O 3-um pore-size, PVC filters 1n a closed-face
cassetie, al a flow rate of 2 0 [pm  The mhalable dust sample (SKC, Eaghty Four, Pennsylvama)
designed by the Institule of Ovcupational Medicme {10M), Edinburgh, was used to collect
inhalable dust (particles with equivalent aerodynarmic diameters of up to approximately 100 pm)
Aur was drawn with a personal sampling pump (Model P2500, Ametek, Largo, Florida) at
201lpm The collection medium was a 25-mm diameter, 0 S-um pore-size. PVC filter The IOM
samples were weighed to determince the amount of inhalable dust, then analyzed to determine the
amaunt of inhalable lead

Wipe samples were taken of the dashboards (n two paint centractor’s trucks and in the
spector’s truck  Approximately one syuare [ot of each dash area was waped with a separate
Wash-n-Dry individually wrapped towel The towel was wiped in an s-pattern over the area on
the dash was folded 1n half with the dirty side in, wiped 1n an s-pattern bul at 90 degrees to the
first wipe patlern, folded in half agam. wiped in the same patiem as the first wipe paitern, and
finally folded in half and placed 1n a sealable bug  Blanks were folded 1n half three times and
placed 1n a sealable bag while in the field

SAMPLE ANALYSIS

Analyses of air samples for lead and other elements were canducted using NIOSH

Method 7300,° which utilizes induetively coupled argon plasma atomic emission spectrometry,
when the lead results were below the hmit of detection (LODY), samples were reanalyzed using
graphite fumace atomic absorption spectroscopy, NIOSH Mcthod 7105 ° Total dust and
inhalable dust analyses were performed using NIOSH Mcthod 0500 wath a it of detection of
002meg?

EXPOSURE EVALUATION CRITERIA

The OSHA PEL for lead 1n the construction industry during thus survey was 50 pg/m® as an
8-hour TWA ¥ The 50 pug/m® exposure linmt 15 currently recommended for the construction



industry by NIOSH as a more protective cnterta and 15 used in this study as the evaluanon
critena for personal exposures 'Y The OSHA PEL for total particulate not otherwise regulated is
an 8-hour TWA of 15 mg/m®

Presently, the only wipe sample evaluation critena 1s found 1n guidelines written by the Housing
and Urban Development (HUD) These guwidelines state that surface lead concentration sheuld
be belaw 2 2 mg/m® {or wipes taken from the floor and about 2 5 and 4 times that value for
window sills and window wells, respectively "

RESULTS
BULK SAMPLES

Table [ presents results of bulk sample analyscs of paint scraped {rom the bridges  The two
samples of tightly hold pamt both contaned 30-percent lead by weight  The deteriorated paint
from the bridges contamed an average of 16-percent lead by weight (range 6 8% - 24%)

Tablel
Lead in Paint
Bulk Sample Type Bnidge Concentration, ppm
Tightly held 1 300,000
Loosely held (with rust) 1 68000
Loosely held (with rust) | 240,000
Tightly held 2 300.000
Loosely held {with rust) 2 170,000

PERSONAL AIR SAMPLES

Table 1 presents the results of PBZ air sampling duning this paint removal process  The power
wire brush operator PBZ lead conceniration was 2500 pg/m’ at bridge siie 1 and 5000 pg/m* at
site 2 The pneumatic hammer operator PBZ lead concentration was 190 pg/m’ at the first
bridge site and 220 pug/m? at site 2



Table I1

Lead Concentration

(ug/m’)
Time Respirator
, Dunng 8-hour
Job Brdge (min) Samplme*  TWA** Used
Power wire brush 1 170 2500 890 Half-mask
2 202 3000 2100 air-punfying
HEPA filter
Pneumatic hammer 1 172 190 68 Single-use
2 86 220 105 particulate
Supervisor, ] 180 350 150 Single-use
Blow down 2 164 54 19 particulate
Scraping and laborer ! 156 57 19 None
Hand scrapmmg and ) 1753 18 6 Smgle-use
painting 2 231 100 48 particulate
Hand scraping and ] 170 230 g7 Single-use
pamung 2 231 440 210 particulate
Inspector ] 156 79 26 Nane

* Lead concentration during sampling period
*% 8-hour TWA extrapolated values assuming no other airborne lead exposure during the
worh shift

The PBZ lead concentration for the hand serapers was 100 g/m? (gcometric mean) with a tange
of 18 1o 440 pg/m’ The PBZ lead concentration jor the blower operator was 390 pg/m’ at the
first sitc and 54 pg/m-” at the secand sile

AREA SAMPLING

Aurborne lead and aerosol concentrations from area sampling are presented tn Table Il Area
samples taken under the bridge approxamately 20 feet from the work area at bridge one and
approximately 30 feet from the work area at bndge two resulted n total lead concentrations of
63 and 9 pg/m’ for bnidge one and two, respectively  Total dust concentrations of 4700 and

700 pg/m® wete collected under the bridges of site one and two, respectively  The inhalable lead
concentration was 159 ug,r’m3 and thc inhalable dust concentraton was 42,000 pp/m? at the first
bndge site



Table 11

Concentration (ug/m’)

Time
Total Total 10M 10OM
Locat Bnd
ocanon Fdge (min) Lecad Dust Lead Dust
Under the bndge ] 138 a3 4700 150 42000
2 196 91 700 - -
Top of brndge ] 144 89 600 - -
2 218 25 800 - -
Near autos 200 feet I 149 <07 <70 - -
fram the work 2 194 <) 3 80 - -
DISCUSSION

The bulk samples scrapcd from locations on the bnidge where paint was visvally deteriorating
had Jower lead levels than the intact pamt samples This 1s most likely due to a larger percentage
of the deteriorated paint samples consisting of fernc oxide, thus, dilution of the lead level 1n the
pawnt sample

The wire brush operator expeneneed the highest airborne lead concentratians of the persons
sampled at this site The swarf from: the rotating wire brush was not controlled 1n any way The
brush propelled dust and debns 1nto the operator's breathing zone and nto the general work area
Based on visual observation. the airborne dust generated by the wire brush may have been a
major contnbutor to increased lead and dust concentrations throughout the work area However,
the testing of this hypothesis was not the goal of this survey Engineenng controls should be
used to ¢collect the particulate generated during this operation  Power tools equipped with local
exhaust ventilation arc readily available

The chiseling action of the pneumatic hammer did not generate a large amount of visible dust
The long narrow shaft of the chusel reached 1nto areas which were inaccessible 1o the wire brush
‘The operator cleaned hard-to-reach arcas which required more time per square foot of steel
cleancd This reduced production tate and the chupping actien of the chisel resulted in a very
low amount of visible dust generated by the pneumatic hammer However, the hammer operator
worked 1n close proxamuty to the ware brush operator  Based on the visual observation, 1t 1s
hypothesized that a large portion of the hammer operator's airbome lead concentration may he
atrributed to the lead generated by the wire brush If the wire brush operanon 15 effecuvely
controlied. then the lead concentration at the hammer operator may be eftectively reduced as
well This should be verified by air monitoring the hammer operator 1n the absence of the wire
brush or after the wire brush 1s cffecuvely controlled
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The scraper operators did not generate visible dust when scraping chips of paint from the
structure  There were fewer paint chips gencrated by the scraper and the chips were larger than
the particulate generated by the power wire brush It 1s hypothesized that a2 major source of the
scraper operators’ arrbomne Jead concentration came from the power wire brush  However, this
was not proven duning this short site visit  Dats on the proximity of the scrapers to the wire
brush operator was not collected  If the wire brush operation s effectively controlled, then the
lead concentration of the scraper and painter may be effectively reduced as well Ths should be
verified by sampling the scraper and painters in the absence of the wire brush or after the wire
brush 1s effectively controlled

The work supervisor at this site also performed compressed-an blow down after the cleaning was
complete and prior to mspection  The blow-down proacess took approximately 15 to 20 minutes
The rest of the time the supervisor was 1n and out of the work area doing many other tasks to
support the clearing process There was a large amount of visible dust generated during the
blow-down process and a large portion of the supervisar's exposure may be attributed ra this
short. but dusty task Vacuwming the dust with an appropriately designed collection system
would reduce or ehiminate this dust generation and reduce exposures

The mspector was located aboul 30 to 40 fect from the work area most of the ume but
occasionally approached the paint removal area The inspector evaluated the cleaned surface
prior to patnting  The TWA concentrabion for the inspector was well below the OSHA PLL

The samples collected under brnidge one indicate that the inhalable sampler collected more lead
and dust than the 37-mm, closed-face cassettes used for total lead and total dust collection
Because lead 15 a systemic health hazard, inhalablc particulate {diameters less than 100 pm). as
well as respirable particulaie, may coniribute to the workers' sk of lead exposure The
inhalable sampler may give a better indication of worker exposure becausc the inhalable sampler
1s more ellective at collecting a Jarger range of particulate  10M sampler lead results were
higher than the total lead and total dust results

Area dust levels were almost two orders of magnitude greater than lead levels In general, 1in
areas where visible dust levels were hugh, a correspendingly high lead and dust concentration
were determuned by personal and area sampling

The workers uscd personal protective equipment, including cotton work cloths, disposable
earplugs. and respirators provided by the contractor A disposable paper dust mask with only
one elasuc strap and with no exhalation valve was wormn by the majonty of workers 1t was
chserved that the disposable respirator did not sit snugly on the face of the worker Because of
the poor fit. these respirators probably provided very Little protection for those workers who
wore thems  Lead concentrations were as high as 400 pg/m’ for one of the scraper-painters As a
mimmum, for this level of exposure, a properly fitted air-punfying respiratar with high
efficency particulate air filter (HEPA) should be selected and worn  An air-punfying respirator
with HEPA filters was used by the wire brush operator  With lead concentrations as high as
5000 pg/m’, the air-punfying resprrator was incermcctly selected for thus job A respirator with a
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higher protection facior must be used Better vel, controlling the lead and dust at the gencration
pomt by local exhaust ventilation will reduce or eliminate the need for respirators dunng this
process Testing should be done after installing the engineenng controls pnor to reducing the
level of respiratory protection

Wipe sample lead results were 1 3 milligrams of lead per square meter of surface wiped (mg/m?)
for the dashboard of the inspector’s truck and 47 and 8 9 mg/m?® from the dashboard of the
contractor’s two trucks The Department of Housing and Urban Development clearance standard
for lead on floors 15 2 1 mg/m® Using tius standard, the inspector’s truck was clean, however,
the contractor’s trueks should be cleaned

No personal hygiene facilities were provided on site Since workers did not change clothing at
the site the dust could be carred by the workers to their automobiles, housing, and laundry
facilities

CONCLUSIONS AND RECOMMENDATIONS

Lead concentranons dunng the use of an electne power wire brush were thousands of
micrograms per cubic meter of air - Power tools equipped with local exhaust ventilation are
readily available and should be used to reduce airberne lead concentrations dunng power tool
lcad-based paint rcmoval The effcctiveness of the engineering controt should be venified by air
monitarng

A comprehensive lead protection plan including a respirator selection propram based on awr-
monitonng data should be implemenied Personal bygiene facthties should be provided at the
work site Vehicles should be cleancd to teduce the level of lead on inside surfaces This may
reduce the nsh of take-home lead which could espose workers and therr farmilics
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