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Environmental and Worker 
Protection Practices Observed 
During Lead-Containing Paint 
Removal in Four European 

Case Studies Countries 
Dawn Thaw, Column Editor 

Reoorted bv Chris Lovelace 

Introduction 
In the past many steel bridges were 
coated with corrosion-inhibiting, lead- 
containing paint. Adverse effects on the 
environment and human health associ- 
ated with the removal of lead-containing 
paint from structures, and particularly 
bridges, is a growing concern in the 
United States and elsewhere. This report 
will focus on observed environmental 
and worker protection methods used 
during the removal of lead paint by abra- 
sive blasting at five sites in four European 
countries. 

In October 1995, an eight-member 
panel drawn together by the U.S. Fed- 
eral Highway Administration (FHWA) 
toured sites in Switzerland, Germany, the 
Netherlands, and Great Britain. This was 
one in a series of transportation-related 
tours conducted by the FHWA Interna- 
tional Technology Scanning Program. 
The overall purpose of the tour was to 
gather information about steel bridge 
maintenance coatings. The panel met 
with representatives of government and 
industry to discuss formulation, selection, 
application, and removal of maintenance 
coatings. 

The tour was planned and adminis- 
tered under contract by the Loyola Col- 
lege Transportation Technology Evalua- 
tion Center (TTEC). TTEC talked with 
established contacts in government and 
industry in the four countries, explained 
the purpose of the trip, and provided 
information concerning the various areas 
of interest. These key European contacts 
talked with experts in formulation, selec- 
tion, application, and removal of bridge 
coatings. TTEC, FHWA, and the Euro- 
peans then decided how best to cover as 
many areas of interest as possible in four 

countries during a trip of about 2% 
weeks. The wide range of interests and 
severe time limitations placed consider- 
able constraints on the number and type 
of stops and the time allowed at each 
stop. As a result of these logistical con- 
straints, typically 1 hour or less was spent 
at each site. 

Two major factors, season and geog- 
raphy, influenced the lead paint removal 
site selection process and created a fairly 
narrow window of opportunity. October 
is late in the painting season, and there- 
fore fewer total sites were available than if 
the tour had been conducted during the 
summer. Geographic accessibility further 
narrowed the number of possible sites 
due to the limited time available for re- 
mote site visits. In spite of these con- 
straints, the five sites visited were repre- 
sented as typical by the hosts of the 
various countries. 

Methods 
Observations were based on a compari- 
son between actual practices observed at 
each site and U.S. regulations and guid- 
ance documents pertaining to environ- 
mental and worker protection issues. 
U.S. regulations and associated docu- 
ments considered included those from 
the U.S. Environmental Protection 
Agency (EPA) and the Occupational 
Safety and Health Administration. Guid- 
ance and reference documents included 
publications by the government, other 
organizations, and individuals. A gener- 
alized checklist based on the above was 
used to evaluate each site. Topics in- 
cluded containment construction, venti- 
lation, and dust collection; air, soil, and 
water quality; waste disposal; and worker 
training, medical monitoring, personal 
protective equipment, and decontamina- 
tion procedures. 

No environmental or personal sam- 

pling of any type was conducted during 
the brief site visits. 

Observations 
Based on the similarity of observations 
made at all sites and the fact that only 
about 1 hour was spent at each of the five 
sites, observations are lumped together 
for all four countries. Variations from 
these generalities are noted for specific 
countries. All projects were apparently 
conducted according to performance 
specifications. The only specifications 
seen, however, were on the German 
project. Time constraints disallowed 
scrutiny of these large and obviously de- 
tailed documents. 

Environmental Protection 

Environmental protection was found to 
be of great concern. To that end, con- 
tainment systems were used during the 
removal of lead-containing paint at all 
sites. The observed containments were 
constructed around elevated support 
structures on bridges or suspended under 
the bridges. Abrasive and debris were not 
supposed to escape the containment and 
settle in the environment. The impres- 
sion was, however, that a 95 percent 
capture rate for spent abrasive and debris 
was acceptable. All projects visited during 
the tour potentially released minor 
amounts of nonrecoverable abrasive and 
debris into the environment. Several in- 
dwiduals queried indicated that the cap- 
ture of the remaining 5 percent would 
probably double the cost of the project. 
Specific areas of discussion concerning 
environmental protection include con- 
tainment systems, air monitoring, soil 
monitoring, and waste disposal. 

CONTAINMENT SYSTEMS. Construction 
materials included scaffolding, plywood, 
dimension lumber, and reinforced im- 
permeable or permeable tarps. Sizes of 
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the containments varied but were gener- 
ally very large in comparison to those 
being used in the United States today. 
The containment visited in Germany was 
a massive suspended platform approxi- 
mately 125 m long, 25 m wide, and 5 m 
high. Despite the extensive investment of 
time and materials used in construction, 
most of the containments visited had a 
variety of uncontrolled openings and ac- 
cess areas. With the exception of the 
containment in Great Britain, the systems 
would be classified as variations of Steel 
Structures Painting Council (SSPC) class 
3A containment systems.(') The contain- 
ment in Great Britain was essentially an 
SSPC class 4A containment system.(') 
Mechanical ventilation, when used, was 
inadequate to provide even minimal di- 
rected air flow through these large con- 
tainment systems. Directed air flow, as 
used in the United helps in- 
crease visibility and potentially reduces 
worker exposures. Spent abrasive and de- 
bris, sometimes several centimeters thick, 
was found on the floor of all contain- 
ments. Cleanup of these materials was 
conducted only sporadically and at the 
end of the job. Visible airborne dust was 
present, generated by prevailing winds 
and the movement of workers inside the 
containment, even in the absence of 
abrasive blasting. Prompt cleanup is re- 
quired in the United s ta te~ . (~)  Normally 
this is conducted at the end of the day or 
at the end of each shift. 

Ground tarps were sometimes used as 
a secondary containment system. The ef- 
fectiveness of ground tarps appeared 
highly variable based on factors such as 
vertical distance to structure, wind direc- 
tion and velocity, and effectiveness of the 
primary containment system. Ground 
tarps are used in the same fashion in the 
United States. 

AIR MONITORING. Environmental air 
monitoring was not required, or con- 
ducted, at any site visited. As best as 
could be determined, environmental air 
monitoring requirements for abrasive 
blasting of lead-containing paint, such as 
the U.S. ambient air quality standards,(5) 
are nonexistent. In the United States, 
adherence to these standards is required 
in some localities and required by speci- 
fication in many areas. 

SOIL MONITORING. Soil lead level mon- 
itoring before, during, and after Euro- 

pean projects is usually required. The 
Swiss have noted that as much as 70 pg  
of lead per square meter per day may be 
deposited on soil near contained projects 
during blasting and during movement 
and teardown of containment systems.@) 
Total allowable lead in soils was found to 
be as low as 50 ppm, depending on the 
country. EPA has issued guidance(7) re- 
garding allowable soil lead levels. Where 
children may be exposed to lead in soil, 
400 ppm is considered an action level. 

WATER MONITORING. No requirements 
to monitor water quality during blasting 
were discovered in any country. Blast 
debris, however, is not allowed to fall 
into the water or onto the land where it 
could run off into water. This is quite 
similar to requirements in the United 
States.@) 

DISPOSAL. Recycling (off site) or proper 
disposal of abrasive blast debris is re- 
quired. Approved haulers transfer the 
contained waste to authorized treatment 
and/or disposal facilities. With the ex- 
ception of Switzerland, such facilities are 
located in each country. These require- 
ments are similar to requirements and 
guidance found in the United  state^.(^.'^) 

Worker Protection 

The requirement to protect workers is 
generally the employer's responsibility. 
(An exception, however, exists in the 
newly enacted Construction Regulations 
of 1994 in Great Britain, which place the 
responsibility on the owner of the project 
and others.) Worker protection programs 
ranged from implemented to nonexist- 
ent. Safety issues seemed to be well ad- 
dressed. For instance, scaffolding was 
found to be in good condition and prop- 
erly erected. Toe boards, midrails, top 
rails, and crossbracing were seen at all 
locations. The lead-specific health issues 
were found to be less well addressed. 
Areas of discussion concerning lead-spe- 
cific health issues include worker train- 
ing, engineering controls, respiratory 
protection, medical monitoring, and de- 
contamination facilities/worker hygiene. 

WORKER TRAINING. No requirements or 
guidance similar to those in the United 
 state^(^,''-'^) for training employees on 
the hazards of lead-containing paint re- 
moval were discovered during the tour. 
When asked about worker training, the 
hosts generally replied that workers are 

told removal activities may cause health 
problems. Crews typically consisted of a 
small core of permanent, skilled journey- 
men. The remainder of the work force 
was skilled or unskilled transient workers. 
Among the workers seen during the tour, 
ignorance of or insensitivity to potential 
adverse health effects of lead was appar- 
ent. Large quantities of spent abrasive and 
debris were found on the floor of all 
containment systems. Workers, without 
respiratory protection, moved through- 
out the containments, creating visible 
airborne dust. Cigarette butts, drink con- 
tainers, and food wrappers were observed 
inside some of the containments. Items 
such as work clothes and gloves found 
stored in clean areas outside of the con- 
tainments were sometimes covered with 
dust from the work areas. 

ENGINEERING CONTROLS. Containments, 
as previously indicated, were used to 
control environmental contamination. 
Dust collection systems, when used, were 
inadequate to suppress visible airborne 
dust levels inside containment, even in 
the absence of abrasive blasting. Place- 
ment of the dust collectors appeared to 
be a matter of convenience. Visibility 
during active blasting, according to 
workers, approached zero. Containment, 
ventilation and dust collection systems 
are required in the United  state^.(^,^) 

RESPIRATORY PROTECTION. Actual res- 
pirator use by workers was not observed. 
The following respirator types were ob- 
served: continuous flow abrasive blast 
hoods; half-mask air purifying respirators 
equipped with either high efficiency fil- 
ters, organic vapor cartridges, or combi- 
nation organic vapodhigh efficiency; and 
disposable dudmist respirators. 

Conversations with individuals in all 
countries revealed no requirement for a 
formal respirator program such as that 
found in the United States.('@ Respira- 
tors were found lying in the work area at 
several sites. Examination revealed dust 
on the inside and outside of these respi- 
rators. Many workers designated to wear 
tight-fitting respirators were not clean 
shaven. At one site, airline fittings ap- 
peared to be homemade. At another site, 
hose length was approximately 300 m. At 
a third site, gauze-like cloth pads fitted 
over the facepiece were found on half- 
mask air purifying respirators. Workers 
said that petroleum jelly was applied to 
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the cloth to provide a more comfortable 
fit. Dirty and unpackaged half-mask air 
purifying respirators were sometimes 
found in office areas, eating areas, and in 
one instance, living quarters. The above 
practices are not in accordance with re- 
quirements in the United s t a t e ~ ( ~ * ’ ~ )  or 
with common p r a ~ t i c e . ( ~ ~ ” - ~ ~ )  

Individuals familiar with allowable 
worker exposure levels cited the Federal 
Republic of Germany Maximum Con- 
centration Values in the Workplace 
(MAK = 0.1 mg/m3 for lead) or the 
British Occupational Exposure Standard 
(OES = 0.15 mg/m3 for lead). How- 
ever, exposure monitoring to determine 
actual worker exposures during abrasive 
blasting, cleanup, containment moving, 
project inspection, and other operations 
had not been conducted by anyone at 
any of the sites. Personal exposure mon- 
itoring, required in the United 
 state^,(^,'^) had not been conducted on 
or by anyone encountered during the 
tour. 

MEDICAL MONITORING. Medical moni- 
toring to determine a worker’s fitness to 
wear respirators, required in the United 
States,(16) was conducted by a major con- 
tractor in Germany. Otherwise, medical 
monitoring to determine the physical fit- 
ness of workers wearing air purifjring res- 
pirators was not discovered during the 
tour. 

Blood lead levels were determined an- 
nually or biannually according to most 
people asked. In Germany, allowable 
blood lead levels were 70 p g  of lead per 
deciliter of blood for males and 25 p g  for 
females. No documentation was available 
showing actual blood lead levels ofwork- 
ers at any site. Blood lead level monitor- 
ing is required initially and periodically 
on this type of project in the United 
States.(4) 

DECONTAMINATION FACILITIES/WORK- 
ER HYGIENE. Decontamination facilities 
ranged from nonexistent in Switzerland 
to complete showerhouses in Germany 
and Great Britain. No linearly arranged 
clean room/shower/dirty room decon- 
tamination facilities were seen at any site, 
however. At one site, workers were seen 
leaving in their work clothes. No decon- 
tamination or wash facilities were avail- 
able at this site. At another site, workers 
were seen showering and changing into 
clean street clothes prior to departure 

from the site. However, even where 
complete decontamination facilities ex- 
isted, evidence was seen that workers did 
not necessarily use them prior to entry 
into clean areas such as mobile offices, 
mess halls and, in Germany, bunk areas. 
Soiled work clothes were seen in sleeping 
areas, clean rooms, and eating areas. High 
efficiency fdter-equipped vacuums, for 
either housekeeping or worker decon- 
tamination purposes, were not found at 
any site. Decontamination facilities, hand 
washing stations, dedicated work clothes, 
and high efficiency filter-equipped vacu- 
ums are required in the United States.(4) 

Conclusion 
Protecting workers and the environment 
when abrasive blasting lead-containing 
paints is, at best, a difficult task. Contain- 
ment systems that protect the environ- 
ment increase worker exposure levels. 
The observed environmental protection 
practices typically meet or exceed the 
US. requirements, while observed 
worker training and protection practices 
fall short of U.S. requirements. 

Techniques and conditions seen at 
lead-containing paint removal projects in 
Europe in many ways mirror similar 
projects seen in the United States. The 
issues are certainly the same. Communi- 
cation with experts in other countries 
should continue and be expanded 
through programs such as the FHWA 
scanning tours. Sharing information on a 
multinational level may lead to more ef- 
ficient and cost-effective solutions to the 
problems involved in protecting the en- 
vironment, workers, and the steel bridge 
infrastructure during lead-containing 
paint maintenance and removal. 
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